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INTRODUCTION

With the increased tempo of U.S. Navy operations in the Indian Ocean, there has been a matching
increase in concern over the environmental support available to the Fleet meteorologists. As part of
the NAVENVPREDRSCHFAC effort to improve that support, this Command has reprinted a series of meteor-
ological handbooks -- collectively titled Weather In The Indian Ocean -- that were originally issued
by the British Government in the 1940-44 time frame.

These handbooks, published as three volumes in a total of twelve parts, were prepared by the
Meteorological Office, Air Ministry, in cooperation with the Naval Meteorological Branch, Admiralty,
London. Titles of all volumes/parts in the series are given below.

Because the series has long been out of print, the NAVENVPREDRSCHFAC has obtained permission to
reprint and distribute the handbooks to U.S. Navy units. As in the original publication, this new
reprinting ultimately will comprise twelve individual books, each marked with volume and part number;
the reprint set is distributed as NAVENVPREDRSCHFAC Technical Bulletin 80-02, April 1980. The books

are three-hole-punched for collection into ring binders. There has been no editing or changing of
the original material.

Users of the series should be alert to the fact that a number of place names used in the
original writing have changed over the intervening_years.

Volumes/parts titles:fn the series are as follows:

Vol. I ---- Weather In The Indian Ocean - General Information (in one part)

Vol. II --- Weather In The Indian Ocean to Latitude 30°S and Longitude 95%E including
the Red Sea and Persian Gulf (in nine parts; see parts titles below)

Vol. IIT -- Weather In The Indian Ocean - Aids To Forecasting (in two parts:
1, Indian Ocean; and 2, North Indian Ocean) '

Parts titles, Volume II (local information):

Red Sea

The Gulf of Aden and West Arabian Sea to Longitude 00°E

. The Persian Gulf and Gulf of Oman ,

. The Makran Coast from Gwadar to Karachi and the West Coast of India to Latitude 20°N

. West Coast of India from Latitude 209N to Cape Comorin, with an Appendix on Conditions at Bombay

. A. East Coast of India from Cape Comorin to the Ganges Delta -- B. Ceylon
. The Coast of Burma :

The South Indian Ocean to Latitude 30°s.
Coast of East Africa from the Equator to Cape Delgado
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THE PERSIAN GULF
AND

GULF OF OMAN

INCLUDING :
THE PART OF THE MAKRAN .COAST WEST OF GWADAR

1 ~GENERAL

The Persian gulf and the Gulf of Oman lie between the parallels
of 23° N. and 30° N. and the meridians of 48° E. and 62° E.

The Persian gulf is approximately 450 nautical miles in length -

and its width varies from about 100 to 180 nautical miles; its
waters are comparatively shallow, rarely exceeding 40 or 50 fathoms
in depth. :

The approach to the Persian gulf from the Arabian sea is through
the Gulf of Oman and the Strait of Hormuz, the width of which
at its south-eastern end is about 30 nautical miles. The Gulf of
Oman is very deep in the middle; the greatest depth of over
2,000 fathoms is off Muscat. '

Both the Persian gulf and the Gulf of Oman are bounded on the
south and west by the peninsula of Arabia and on the north and
east by the main continent of Asia. The south-western or Arabian
shore of the Persian gulf is very low-lying and consists for the most
part of desert, extensive tracts of which are quite uninhabited. The

south-western shore of the Gulf of Oman is more mountainous and

rises steeply from the sea to above 6,000 feet in places.
On the north, the Persian gulf and the Gulf of Oman are bounded
by the Iranian and the Makran coasts ; the country is mountainous
and the land rises steeply to the tablelands of Iran and Baluchistan.
In some places these tablelands rise to about 3,(MX) feet direct from
sea level and to above 10,0000 feet further inland, some of the
mountains being snow-capped for a great part of the year. Wide
valleys separatc the mountains, and there are strips of low land
of varying width between them and the sea. . :
The year has been divided into the following four seasons :—
(1) Winter, December to February.
(ii) Spring, March to May.

(ili) Summer, June to Scptember.
(iv) Autumu, October to November.
~ The weather may- be divided into two main types, winter and
summer. In the winter months, December to February, a tongue: of
the winter anticyclone of central Asia cxtends over Iran, while
depressions from the west frequently pass through the region. The
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marked variation of the weather during these months depends both
on the movement of these depressions and also on the position and
intensity of the central Asiatic anticyclone.

These western depressions are a notable feature of the weather,
they may occur at any time between October and May but are
most {requent in the winter months, and for that reason winter is
the period with the most disturbed weather.  The depressions are
accompanied by cloudy skies and rain and sometimes also by squalls
and thunderstorms. From November to April the climate is.cold,
dry and bracing ; at times the wind may be cold and cutting but
on the whole the climate in this scason is said to compare quite
favourably with that of Egypt.

In the suinmer months, June to August, a large low-pressure’

area is centred roughly over north-west India and extends westwards
to Arabia ; very occasionally depressions from the east, which have
originated in the Arabian sea or have traveclled across India from
the Bay of Bengal, move westwards and cnter this low-pressure area.
The variation of the weather in the summer months is determined
by the position and intensity of this low-pressure area and also to a
small extent by these eastern depressions. The eastern depressions
may occur at any time between May and October, but by the time
they reach the Gulf of Oman they have lost much of their vitality
and are not nearly so vigorous as the western depressions of winter.

The SW. monsoon, which blows over the Arabian sea from May
to September, has littic effect on the weather of the Gulf of Oman
and 'still less on that of the Persian gulf. In the Gulf of Oman an
off-shoot of the monsoon blows as a south-easterly wind, but it is
by no means strong and does not penetrate westward of a line
drawn between Bandar Abbas and the Musandam peninsula. In
the Persian gulf the prevailing winds in summer are north-westerly,
the sky is cloudless and no rain falls; the Gulf of Oman also is
practically rainless in summer, though heavy rainstorms occur
occasionally cast of Jask.

In the summer months the temperatures. experienced - arc
exceedingly high and at most places in the region the heat is intense,
mean tempceratures lying between 87° and 93° F. During’ the
day, temperatures of more than 100° F. are by no means uncommon

and they may occasionally rise to more than 110° F. On the coast,

however, these temperatures are modified by slightly cooler sea.
breezes. The intense heat is aggravated by the humidity of the
atmosphere and the dust raised by the wind, and in the Persian
gulf there is no rain or cloud to temper it. - With the exception of
the town of Kuwait, the Arabian coast of the Persian gulf is hotter
and less hcalthy than the Iranian; the heat .is greater at the
southern ¢nd of the gulf than at the head.

Spring and autumn are transition periods when the weather
conditions arc changing over from winter to summer and summer
to winter types respectively. During these periods both types of



General 87

weather may be experienced, but their, effects are not usually welle
markéd and only local disturbances of the weather, without a
regular sequence of events, should be expected.

The climate of the region as a whole has an unenviable but to
some extent undeserved reputation. The Anglo-Iranian Oil
Company, which employs a large number of Europeans in the region,
many of whom work in the open, have shown that by providing
all their employces with proper quarters and the necessary amenities
of life in a hot climate, the health of their staff is actually better in
summer than in winter, and at all times better than that of similar
types of workers in any part of India. The Admiralty also arc
able to keep the European crews of the warships stationed in the
Persian gulf as healthy as those in the Mediterranean. B

Summary of local weather conditions
The following notes describe the weather that is to be expected
in different seasons of the year at certain places in the Persian gulf
and the Gulf of Oman :— : \ o

. Basra and the Shatt al ‘Arab.—Winter (December to February).—
The winter at Basra is not unlike that in England except that there
are no gales and the temperature is considerably higher ; when the
sky has been cloudless the temperature at 1500 may rise to 75° F.

and on rare occasions to 80° F. or more. Ground frost may be

expected on most mornings in January and February, but it is only
during extreme conditions, once perhaps in about four years, that
the temperature drops below freezing point on board ship. " -

The winds are usually light and blow either directly up or doin
the river ; the direction at Basra being SE. or NW. The latter
direction is the more usual but the wind is very variablé and calms
are frequent. The NW. winds are cool and invigorating and arc
said to be a harbinger of settled weather, whereas SE. :winds
foreshadow rain.

Rain or drizzle may be expected whenever the sky is ¢loudy
and sometimes this may occur on three or four days in a week ;
snow is unknown. .

Fog is uncommon; it may occur occasionally in the early
morning, but it usually clears before noon.

Spring (Muarch to-May).—The climate in spring is very pleasant,
the temperature rising steadily from the rclatively cool days of
March to the fiery heat of the summer. In H.M. ships the ¢hange
from blue to white uniform usually takes place about the middle of
April. ’ 3

- On most days the sky is cloudless, but a cumulus cloud may
occasionally be scen. A gentle breeze blows down the river from
1000 until sunsct ;- on perhaps one day in the week it may c¢kceed

~sfort force 3 but it very seldom exceeds foree 5. The wind
* I
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brings surprisingly little sand with it. Very occasionally the wind
may go round to the south and tlie sky may then become overcast
but rain is rare during this season. '

Insect life, which abounds both on shore and on bvard those
ships lying alongside the jetties, is the only thing that mars the
otherwise pleasant weather conditions. Ships moored in the stream
are a little more immune [rom the visitations of the myriads of
mosquitoes which infest the river, but they are by no means safe
from them. After June, however, the hot weather kills off all the
insects. . :

Summer (June to August)—The climate of Basra in summer
compares very favourably in respect of-humidity with other parts
of the Persian gulf, and for this reason it is the most comfortable
harbour in whic¢h to lie during the height of the hot weather.

Temperatures of over 120° F. are occasionally recorded during
August ; the normal temperature in the afternoon is between
105° and 110° F., but the rapid cooling of the land at night causes
the temperature to drop nearly 30° F. The kaus or SE. wind is
said to engender prickly heat.

A breeze invariably springs up at noon and dies down at sunset.
On nine days out of ten it blows directly down the river but
occasionally its direction is reversed. The force of the wind seldom
exceeds Beaufort force 2, so that there is usually not a great deal
of sand in the air, and it is exceptional for the traffic in the river
to be disorganised by a sandstorm on more than one day in the
month. , _

A ship leaving the Shatt al ‘Arab in this season will experience a
rise in the relative humidity while still in the Khér al Rooka and the
wet-bulb thermometer will rise as much as 8° F. before the ship
is out of sight of land.

Autumn (September to November).—A distinct drop .in the
temperature is felt at Basra at the beginning of October. This is

“especially noticeable at night when the temperature will sometimes

fall as much as 20° F. after sunset ; the day temperature, however,
falls more gradually as the season advances. In H.M. ships the
change from whité to blue uniform usually takes place about the
end of November.

The wind conditions are similar to those prevailing during the
remainder of the year. Morning fogs are said to be frequent in
October, and from the middle of November the sky may be cloudy

on three days in the week and rain is likcly.
Mosquitoes return with the cooler weather but they are not so
prevalent as in June. :
Bahrein including the south-west coast of the Persian gulf.—

April to June—In H.M. ships at Bahrcin, the change from blue
uniform to white usuax}ly takes place at the beginning o(‘ oril,
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and the whole of that month is pleasantly warm. The sky at the
beginning of the scason is frequently cloudy, and occasionally com-
pletely overcast, but rain is rare. Squalls may be eg:p'gnenced at
times in March, and the wind in these squalls is not limited to any
particular direction.

In May the weather becomes more trying and, although the
temperature is not exceptiondlly high, the very muggy conditions
experienced are only relieved by the shamal which usually begins
to blow before the middle of the month. From the beginning
of June onwards this wind blows from a north-westerly direction
with only few breaks; it varies in strength from very light to
Beaufort force 6 or 7. In the afternoon its force is 3 or 4 of the
Beaufort scale on about 70 per cent. of the days; it decreases at
night, but periods with stronger forces may set in without warning
and forces of 5 to 7 may be maintained for several days on end.
The warship anchorage at Khor Kaliya then becomes unpleasant
for boat-work, but this is seldom impossible and the holding ground
leaves little to be desired.

The 40-day shamal (see page 34) sweeps the whole of the
Persian gulf from Kuwait to the Musandam peninsula and renders
most anchorages unpleasant. During the shamal it is impossible
to pay a prolonged visit to the Trucial coast of the Persian gulf
as landing.in boats cannot be effected and ships frequently drag
their anchors. "Bushire, on the Iranian coast, also seems to receive
the full strength of this wind and boat-work has to be suspended.
At Kuwait, on the other side, the conditions are little better as the
shamal blows across the tide.

The visibility varies a great deal; when the wind is strong it
is usually over 20 miles, but at other times, although it is sometimes
good, it cannot be pelicd upon ; usually it is below 10 miles, whilst
on about one day in ten it is definitely poor. Heavy sandstorms
seldom occur during this season, but over and near the land there
is always.some haze which may hide the low-lying shore until a
ship is within a few miles of it. In April, at Bahrein, an occasional
thick sea fog is experienced in the morning which clears between
1000 and 1100.

July to September—The 40-day shamal ceases to blow
towards the middle of July and possibly earlier at Bahrein which
then becomes almost unbearably hot. Although there is very little
actual rise in temperature, the excessive heat is_felt owing to the
lack of wind and the rise in relative humidity. At 1500 when the
dry-bulb thermometer is seldom above 100° F. the wet bulb
frequently reaches 90° F. Fortunately a light breeze often springs
up in the afternoon but, except for perhaps one day in the week,
it invariably dies down at dusk and the nights are even more humid
than the days.  This afternoon breeze at Bahrein usually blows from
between NW. and N. and sceldom exceeds Beaufort force 2.
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The following remarks on the conditions on board a ship at night
at Bahrein during this scason are of interest ;— .

As the temperature of the sea by the end of Angust reaches 968°F., ships
have no chance of cooling down after sunset, and 1t is therefore more
comfortable to slecp under a fan Letween decks than in the still damp air
in {he open. Fortunate, indeed, is the person who muy slecp ashore where
the slight drop in temperature at night can be appreciated to the full.

The sky throughout this scason is cloudless and, on the whole,
the visibility at sea is good and somnetimes: excellent, although the
wind rnay bring sand with it from any direction. The more common
duit hzoe, which reduces the visibility to about five miles, can
usu::'v be expected on three days a week, while thick sandstorms,
reducing the visibility to less than one mile, are only produced by
fairly strong south winds which do not-occur on more than one day
in ten. Over and near the land the visibility is invariably worse
than at sea and sometimes a bright moon shining on a calm humid
atmosphere has been known to produce the effect of a mist when
the actual visibility has been moderate. :

Conditions very similar to those at Bahrein exist over all the
Persian gulf during this season but they are usually less severe in the
extreme north. :

October to March.—At Bahrein the end of the summer is often
marked by the arrival of the first shamal of the winter type (see
page 34) but, even if this does not come to clear the air, a distinct
change for the better in the climatic conditions sets in towards the
end of September. The temperature drops gradually from the
beginning of October, and in H.M. ships blue uniform is usually
worn early in December. , ‘ )

The wind generally blows from the NW. during the day, reaching
forces between 2 and 3 of the Beaufort scale at about noon. Stronger
north-westerly winds (shamals) are, however, to be expected, and
are liable to come without warning ; it is impossible to give any
set rule as to their frequency, but one or two a month during the
autumn and twice that numberduring the winter is a fair averape.
The barometer may not give any indication of their arrival or passing,
but the wind may increase from force 3 to force 6 or 7 of the
Beaufort scale in half an hour. A shamal of this type may often last
for 2 days, and, when a lull comes, there is no means of predicting
whether it will continue or whether it will only last for an hour or so.
These shamals render boat-work difficult at Khoér Kaliya (¢ 26° 117 N.,
S0° 40" E.) and almost impossible in expuscd anchorages such as
Kuwait, Bushirc and those on the Trucial coast. The nights are caln.
Apart from these shamals the weather is good, and after October the
muggy atmospherc of the spring and summer is no longer noticeuble.

The sky which is usually cloudiess in October becomes more
coverad as the suason progresses, until in December and - January
it is occasiorially overcast, and rain or drizzle may be experienced
on two or three days in each month.
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The visibility is exceptionally good during this period, but on
the few occasions when a southerly wind is blowing there may be
some sand in the air which will reduce the visibility to less than
10 miles; on the other hand, it is quite usual for conspicuous
objects such as mountains or the flares from oil refineriés to be
sighted at distances of nearly 100 miles. At Bahrein thick early
morning mist is sometimes experienced. o

Khor Kuwai, situated off the western end of the Musandam
peninsula, is on the dividing line between the Persian gulf and
Gulf of Oman ; it experiences therefore a combination of the types
of climate of both those regions. In the summer, from about thc
beginning of Junc to the middle of September, the weather is muggy
and conscquently unplcasant; during the winter months it is
difficult to predict the temperature from week to week, during some
periods it may be tropical whilst at others it may be cool enough
for blue uniform to be worn.

A peculiarity of the climate is the strong southerly gales which
occur about thc month of March. These gales do not hamper
boat-work much as there is not sufficient scope for the waves to rise,
but ships have to take precautions against dragging as the holding
ground is not good. ,

Thick fog has been encountered around the Quoins in April, but
this is most cxceptional. ’

Muscat including the coast of Oman from Ras al Hadd to the
end of the Musandam peninsula.—January to April.—The climatc
of the Gulf of Oman during this period is warmer than that of the
Persian gulf, but.it is not uncomfortably hot or muggy. In
H.M. ships blue uniform is never worn except perhaps at Khér al
Jarimah (22° 34’ N., 59° 39’ E. approx.) in January.

The wind is usually north-westerly at Muscat and variable
elsewhere but shamils with Beaufort force between 6 and 7 .occur
frequently in February and March. They raise short steep seas
and low swells which sweep into the harbour at Muscat and also

render the other anchorages on these coasts untenable. It is some- .

times possible for ships which have been driven from Muscat to find
some shelter in Matrah bay (23° 38" N., 58° 34’ E.) where boat-work
can be carried out in reasonable security.

The visibility is usually more than 10 miles, and during calm
weather or when a light wind from a northerly direction is blowing
it is usually ¢xcellent,

In January there is risk of occasional rain but this is less in the
later months. .

May to july.—The summer heat reaches its greatest intensity
in these regions in June. At this time of year Muscat is probably
one of the hottest harbours in the world, as the sun is directly

“ 4

tﬂr\hmd at noon and the surrounding barren and rocky hills reflect C
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itsrays. A light south-casterly wind, an offshoot of the SW.
monsoon, is felt on most days but it can only enter the harbour of
Muscat through the small opening between Muscat island and the
mainland. It is customary, therefore, for ships that are remaining
for any length of time, to secure their sterns to a rock in order to
lie across this breeze.

Further south along the coast the wind is more constant and
increases to force 3 of the Beaufort scale. At Khér al Jarimah
(22° 34" N., 59° 39’ E.), where the mountain ranges arc further’

_inland and the coast-line consists of low sandy cliffs, the temperature

is not unpleasant and it is not noticeably muggy ; clouds occasionally
roll up from the southward and have been known to bring a few
drops of rain. '

Conditions on the coast northward of Muscat are no better than
at Muscat. The heat of Muscat is fairly dry but at Khor Kalba
(25° 04" N., §6° 20" E. approx.), for example, where the temperature
is lower and the south-easterly breeze is no longer felt, the decks
and awnings on board ship run with moisture at night. There is
usually a slight breeze in the afternoon which helps to alleviate
matters, but this dies away at sunset.

A low swell, the result of the SW. monsonrn, is felt in the Gulf of
Oman and reaches beyond Muscat but it does not enter that harbour,
whilst further north the sea is caim. .

The visibility at this season is rarely poor and the mountains
to the north of Khér Kalba usually stand out clearly at great
distances ; further south distant objects are often obscured by haze.
The visibility is generally about 20 miles.

Awugust to December.—In August Muscat becomes cooler and the
climate on this coast is more pleasant than that on the western side
of the Mysanciun peninsula. The temperature of the sea is lower
than in the confined waters of the Persian gulf and the atmosphere
is not so muggy. November and December are delightful months,
when it is just sulficiently warm for white uniform to be worn in
H.M. ships. :

The wind at Muscat is variable, and in the afternoon is usually
from a northerly direction and of Beaufort force between 2 and 3;
it is very seldnm during the later months of the year that the northerly
wind is sufficiently strong to hamper boat-work im the harbour.
The effect of the land breeze at night is cither to decrease the strength
of the wind or to give rise to a wind from some direction between
SE. and W.

 The visibility is very good during these months and the sky
is often cloudiess, although cn one or two days in the month it
may be onc.to two tenths covered with cirrus cloud.

v . C>
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Il —PRESSURE

The distribution of average barometric pressure on the coasts of
the Persian gulf and its approaches may be considered under the
two main seasonal types of winter and summer.

In the winter, December to February, a region of high pressure.

is centred over central Asia and the average pressurc over the
Persian gulf and Gulf of Oman is about 1018 mb. In the summer,
June to August, an extensive area of low pressure is centred over
north-west India and the average pressure over the region is then
just under 1000 mb.  During the intervening periods, September to
November and March to May, the pressure distribution is changing
from one type to the other.

Over the whole region the pressure reaches its lowest value in
July when the average is about 998 mb. It rises continuously to its
highest value of 1019 mb. in January and then gradually falls ; the
range of the average monthly values is thus about 21 mb. The most
rapid rise takes place between September and October and the
most rapid fall between May and June. - _ _

In a period of ten years the extreme range of pressure at Basra
(Shaibah) was 43 mb., from 1033 mb. on January 1, 1937 to 990 mb.
on July 26, 1932. The changes of pressure are much greater in winter
than in summer: during the same period of years the extreme
range of the barometer in January was 31 mb. compared with only
14 mb. in July. -

In the Persian gulf the barometer cannot, as a rule, be relied
upon to give warning of the approach of bad weather. The worst
weather sometimes occurs without any change in the pressure, or if
a change takes place it ddes not occur until after the gale has set in.
On the western part of the Makran coast the barometer is usually
a better guide to the weather falling before bad weather sets in.

JANUARY 1923,
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F1G. 2—BAROGRAPH TRACE DURING A SHAMAL IN THE PERSIAN GULF

At noon on the 17th conditions were normal, by 1600 the sky was completely
overcast and at 2315 there was a violent squall of Beaufort force 7-8 with
heavy rain. Two more squalls, also accompanied by torrential rain, passed
over at 0040 and 0150 on the 18th during which the wind rose to force 10.
The wind then gradually eased to force 2 but freshened again to force 6 by
0800, and it was-estinated that it continued to blow with force 4 to 6 for the
next 24 hours, (From the Marine Obsesver. Vol, 1, January, 1924.)

Shamals and squalls may often occur without barometric warn.
ing. This is well illustrated by the barogram (Fig. 2) which was
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obtained by H.M.S. Crocus while cruising off the western side of the
Musandam peninsula. The ship reported that although a severe
shamal was expericnced from January 17-19 the barometer readings
were only such as might have been expected under normal weather
conditions. o g )

The diurnal variation of the barometer in the Persian gulf is
similar to that observed elscwhere in similar latitudes, with two
maxima at about 1000 and 2200 and two minima at about 0400 and
1600. The diurnal range is between 2 and 3mb.

"Occasionally during the winter the evening maximum and'morn-
ing minimum are absent, and the pressure rises gradually from 1600
until 1000 on the following day. This abnormal diurnal variation
of the barometer is illustrated in Fig. 3,which shows a barograph
trace obtained by H.M.S. Ormonde from January 29 to February 12,
1934 whilst on her surveying ground at Sir Beni Yas (24° 30’ N.,
52° 40’ E.) and at Henjam (26° 42' N., 55° 54 E.). The trace is of
interest as it shows also the remarkable similarity in the recgrds for
two consecutive weeks. e

111 —DEPRESSIONS AND TROPICAL CYCLONES -,

In the cold season the whole area comes under the influence of
western depressions ; in the summer the weather is of a more settled
type though occasionally it may be influenced to a small extent by
depressions coming from the east. During the chan_ge-o‘f-sqason
periods the weather may be disturbed locally but there is not likely
to be any regular sequence of events. ,

:I —WESTERN DEPRESSIONS

During the cold seasen from November to April depressions not
infrequently approach India from the west, and these are’ known
by the India Meteorological Department as western disturbances.
Most of them have their origin in the Mediterranean and travel east-
wards through north Arabia and Iraq, but there is some evidence
that, in mid-winter; if the anticyclone over Iran intensifies consider-
ably and causes an outflow of cold air over the Persian gulf to Arabia,
depressions may form in the interior of Arabia. Sometimes secon-
daries to western depressions develop in the lee of the mountains of
Iran and Caucasia.

The average frequency of western depressions over the Persian
gulf is shown in the following table :— .

Jan. Feb. Mar. Apr.-Oct. Nov. Dec. Year

6 8 -6 infrequent 5 6 31
Occasionally depressions may affect the area as carly as September
or October and as late as April or May ; normally they move along
their most southerly tracks in mid February and then gradually
recede northwards. In the summer months the ontbursts of polar
air are mostly confined to higher latitudes, and no depressions pass
over the Persian gulf, though the effects of depressions travelling to
(} north may sometiines be {elt. ‘
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The passage of an active depression over the Persian gulf is
accompanied by the same types of frontal phenomena as are charac-
teristic of depressions of middle latitudes, but they are likely to be of
less intensity. Very frequently the warm front does not extend as
far south as the Persian gulf and in consequence many more cold
fronts pass over Basra than warm {ronts. The depressions are fairly
vigorous over the Persian gulf ; they tend to decrease in intensity
as they proceed eastwdrds though not infrequently they intensify

_ again over north-west India. :

When a depression approaches the Persian gulf the normall
dry, cold, NW. winds over the upper part of tg‘; gulf change tg
between E_SE. and SSW. Gradually the air becomes warmer and
more humid, clouds increase and become lower, temperature rises,
and drizzle or fog may occur. After the passage of the warm front
there is generally fair weather away from the coast; but on the
Iranian coast, where the convectional movement is intensified by
the hills, the rain may be heavy with the approach of the warm front
and the cloud and rain persist for a more prolonged period.
Small depressions may appear in the warm air in advance of the
main cold front giving rise to rapid falls of pressure, strong SE.
winds and some rain. When the depression passes into Iran or the
Persian gulf the ESE.-SSW. winds are replaced by cold winds from
the NW. with the usual phenomena of the cold front, such as fall of
temperature and humidity and sometimes also squalls of gale force,
thunderstorms and sandstorms. At Shaibah only about 1 cold front
in 3 is said to give rain. The weather improves rapidly after the
passage of the cold front, becoming bright and clear. Over the sea
the strong NW. winds produce swell which travels faster than the

cold front and provides a useful means of forecasting the arrival of
the front. '

The interval between the arrival of the cold and warm fronts is
from 12 to 36 hours ; it is usually longer in the Persian gulf than
further eastwards. Near Gwadar the disturbances tend to move
along the mountains of the north-west frontier and to break up
and there is a tendency for disturbed weather to last longer in that
region.

_ Thecold front is in general inclined from north-east to south-west ;
its rate of advance is variable but on the average it travels from
Bushire to Jask in 36 hours. On very rare occasions the front is
directed from north-west to south-east so that the cold front

phenomena appear over the whol i i :
B i 19, 04 o, e regxon.from Bushire to Karachi

.In the transition seasons when the tracks of western depressi
have receded to more northerly latitudes their passage is sc?mestsilrg::
accompanied by local thunderstorms and squalls in the Persian gulf ;
this is more likely to be the case if their arrival is in the afternoon
coinciding with the period of greatest convectional activity.

. A (
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2 —TROPICAL CYCLONES AND EASTERN DEPRESSIONS

In the seasons before and after the monsoon, tropical cyclones
originating in the Arabian sea may on rare occasions influence the
weather of the Gulf of Oman, and even more rarely of the Persian
gulf. In the last eighty years only 17 such storms are known to
have affected the area between Karachi and the Gulf of Oman. Of
- these one was in April, four in May, nine in June, two in
September and one in November. They gave rise to gales or strong
winds, rain, squally weather, and heavy sea and swell along the
Makran coast and in the Gulf of Oman. On one or two occasions,
notably in April 1847 and in June 1898, the storm travelled into the
Gulf of Oman with all the attendant weather of a severe tropical
cyclone.

From June to September depressions which often do not reach
the intensity of a tropical cyclone form in the Arabian sea,
accompanying the revival of the monsoon after a period of temporary
inactivity. Sometimes these depressions, after travelling north-
north-west along the coast of Bombay, instead of passing over the
coast of India into Gujarat move in a westerly direction to the
extreme north of the Arabian sea and enter Iran or Baluchistan. It
is said that marked cyclonic circulation of ground and upper winds,
squally and overcast weather, occasional light passing showers, dust-
storms, rough seas and heavy swell often follow the passage of these
depressions into Iran. Thuzderstorms are known to occur over the

- hills of Oman. In the Persian gulf these depressions are unlikely to
give rain. ,

Occasionally also in July and August, and more rarely in June
and September, depressions which have travelled westwards over
northern India from the Bay of Bengal pass into the Arabian sea.
Their effect is not often felt west of Pasni, which is 70 miles east of
Gwadar, but sometimes they give rise to overcast skies, light passing
showers, duststorms, rough seas and squally weather as far west
as the Gulf of Oman, and possibly thunderstorms over the hilly
regions of the Province of Oman, west of Muscat. Over the Persian
gulf nothing is likely to occur but duststorms. Occasionally these
depressions travel across India on a more northerly track, passing
westwards into Iran and possibly Iraq, and in that case they may
cause duststorms in the Persian gulf and on the west Makran coast
but they are unlikely to give rain. .

: L

IV—WIND
1—SURFACE WINDS

> Wind roses showing the mean frequencies of wind from different .‘

directions in cach of the twelve months are reproduced in Figs. 4-9.
The roses for the open sea, compiled from ships’ ebservations taken
at all hours of the day, show both the direction and force of the

C
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The figures inside the circles indicate the ;
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. The figures inside the circles indicate the percentage irequency: of calms. 10

The roses for the sca areas represent observations taken at all hours of the
day ; the figures below the rotes indieate the number of observations.  Lhe
roses for the land stations are for the morning hour only ; on these roses the
wind force is not indicated. :

The isotherms of sed surface temperature are indicated by the thick lines,
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F1G. 6—SURFACE WINDS AND SEA TEMPERATURE—MONTHLY

The figures inside the circles indicate the percentage frequency of calms.
The roses for the sea areas represent observations taken at all hours of the
day ; the figures below the roscs indicate the number of observations. Owing
to lack of obscervations no rose is shown for the area 25°-30° N., 45°-§0° E. i
May. The roses for the land stations are for the morning hour only ; on these
roses the wind force is not indicated.

The isotherms of sea surface temperaturc are indicated by thick lives.

v " . (




l' (' C

Surface winds 321 3 22 Persian gulf and Gulf of Oman
piN 2 i 2 o T IR _-Sd"-"-arr‘:l"-‘mxr:::r::h;‘x=—==1‘:,:w_w-.-::‘:€g_-;-_-_-_;::r_=p:3,
o o " AUGUST
. Basra o T
3~ W ESURSRRN RN ¥

20esn., Owadsr

o
198

2029, 065K

Scals o Frequencies S ncant

dewwhwém

18} 25%30% s
M)

25’1:%':. ‘o --:—l ::\'
e ‘1;5&“'? Gwadar

58-503
223 r’ggﬁ U
- v r’ s2s l

20" 25 M, 6-85E
under 8O'F.

S T et 2L mpnrtatne. DX M == === W == tat——
.

a5 50 , S5 . T

Scale of fnqucnc{u [

percert.
;{ Scale of wnd force for the sea ’n 5
i .
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The figures inside the circles indicate the percentage frequency of calms.
The roses for the sca areas represent observations taken at all hours of the
day ; the figures below the roses indicate the number of observations. Note
the scarcity of observations over the sea west of 30° .- The roses for the
land stations are for the morning hour only ; on these roses the wind force is
not indicated.

The isotherms of sea surface temperature are indicated by the thick lines.
No tsotheins are shown for June as the temperature of the sea is between
807 and W I,
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F1G. 8—SURFACE WINDS AND SEA TEMPERATURE—-MONTHL\"

The figures inside the circles indicate the percentage frequency of calms.
The roses for the sea areas represent observations taken at all hours of the day ;:
the figures below the roses indicate the number of observations. Owing to.
scarcity of observations no rose is shown for the area 25°-30° N,, 45°-50° E.
in August. The roses for the land stations are for the morning hour only ;
on these roses the wind force is not indicated. g

The isotherms of sea surface temperature are indicated by the thick lines..

Evrratum.—The rose for 25°—30° N., 50°—55° E. in August
should show 3 ner cent. of moderate winds from W,
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wind, but for places on the coast information of the direction only
is available ; the roses for coastal places are for the morning hour
of observation, 0500 at Shaibah, and 0730 or 0800 at other piaces.
The data on which the wind roses are based are given for the sea in
Table 11, and for the coast in the general climatological tables on
pages 101-10. The frequencics of winds from dificrent directions
in the afternoon are also included in the general climatological tables
in order to show the diurnal variation on the coast.

The perccntage frequencies of winds of different forces,
irrespective of direction, at both the morning and afternoon hours
of observation are given in Table IV for Basra (Shaibah), Bushire,
Bahrein, Sharjah, Henjam, Jask and Muscat.

A supplementary table (Table III) gives the monthly frequency
of wind direction and of wind force and the ‘mean monthly wind
speed at Fao (control vessel Alert) at two hours of the day.

The surface winds over the Persian gulf are north-westerly for
the greater part of the year, and the gulf does not share in the
seasonal alternation from NE. winds in winter to SW. winds in
summer which is the characteristic feature of the winds of the
Indian peninsula. In the Gulf of Oman the winds are more variable,
with NW. winds in winter and light SE. winds in summer; the
Jatter are apparently due to an off-shoot of the SW. monsoon along

the gulf.

Seasonal variation

Winter (December to February).—Persian gulf—In the winter
the normal pressure gradient over the Persian gulf is slight. The
lies between the intense high-pressure area of central Asia and
the high-pressure area of the Atlantic which in mid winter extends
eastward over Africa almost to the Red Sea. Owing to the com-
paratively high temperature of the water a shallow low-pressure
is apparent over the gulf itself. In these circumstances in periods of
undisturbed weather the winds are comparatively light and air flows
out from the continent. Its direction is influenced by the contour
of the land, especially by the high land of Iran which runs from
north-west to south-east roughly parallel to the eastern shore of the
gulf. Thus, over the open waters the wind tends to follow the
direction of the gulf. In the north it blows chiefly from NW.,
though on the Arabian side it tends to be more northerly ; further
south the direction becomes westerly and on the west side of the
Strait of Hormuz even south-westerly. ,
The average force of the wind in the north of the gulf is between
3 and 4 of the Beaufort scale, and in the south between 2 and 3.
This, however, gives little indication of the actual force that will
be experienced on any given occasion because it is the result of an
alternation of the strong winds, sometimes reaching gale force, that
occur in disturbed weather and the comparatively light winds of the
intervening periods. o C
Ly ) |
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At places on the coast north-westerly winds are also frequent,
but the wind is affected to a large extent by the dircction of the
coast-line and, especially on the Iranian side of the gulf, it tends
to blow from the land towards the sea except in the afternoon when
it is affected by the sea breeze. Hence in winter at Basra (Shaibah)
and at Bahrein, an island off the Arabian coast, the prevailing winds
in the early morning arc from W. or NW., whereas at Bushire on
the Iranian coast they are from between N. and E. At Henjam on
the northern shore of the Strait of Hormuz they are from N. or NE.
in the early morning and from SW. in the afternoon ; whereas at
Sharjah on the southern shore they are from SE. or S. in the morning
and from W. or NW. in the afternoon. B

These normal conditions are frequently interrupted by periods
of disturbed weather associated with the passage eastwards of
western depressions, which give rise to south-easterly winds in
advance of the centre and to south-westerly and north-westerly
in the rear. The effect of these depressions is felt more frequently in
the northern half of the gulf than in the south.

The frequency of these south-easterly winds increases con-
siderably in January, and in that month in the north they account
for nearly 25 per cent. of the total-number of observations, and in
the south for between 10 and 15 per cent. '

The alternation between SE. and NW. winds is the most con-
spicuous feature of the surface winds in winter. A fuller description
of the characteristics of the winds is given in the section on local
winds on page 33.

Gulf of Oman.—In this gulf during the winter the winds are in
the main northerly, with NW. as the most frequent direction. Calms,
however, are more frequent than in the Persian gulf and are said
sometimes to last for days ; the average force of the wind is between
2 and 3 of the Beaufort scale. At times the nashi or NE. wind
blows very hard and is much dreaded by native seamen, as the
Batinah coast is to leeward and affords no shelter. Steady breezes
are almost unknown, and seamen say that there is cither too much
wind in the gulf or else there is none at all.

On the Arabian coast conditions are similar; the prevailing
wind is from NW., and there are frequent calms which at Muscat

¢

account for 40 per cent. of the observations in the early morning.

On the north coast of the gulf the wind in the carly morning is
nearly always from off the land. NE. winds are often strong,
especially in the latter part of December and in January, and some-
times reach Beaufort force 7. They are often acrompanied by clouds
of dust and by gloomy squally weather, and sometimes continue for
2 or 3 days with lulls in the afternoon, freshening again at night.
These NE. winds are very frequent in the early morning and at that
time of day southerly winds are rare on the coast ; in the afternoon
a light sea breeze springs up and the wind blows most frequently

13
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from between south and west.  Like the Persian gulf, though to a
less extent, thé Gulf of Oman is affected by western depressions,
and sometimes a secondary to one of these depressions forms in the
neighbourhood of the Strait of Hormuz and moves aleng the linc of
the mountains of the north-west frontier, giving tise to disturbed
weather. Strong squally winds from between NE. and 'SE., accom-
panied by rain, arc not infrequent in December and January, and
NW. winds, or shamals, occur at times, though they are less frequent
than in the Persian gulf; they are somctimes vigorous and one
strong shamal is said usually to occur in February.

Spring (March to May).—In general March belongs to the winter
regime, April is a month of transition and in May summer conditions

" begin to set in. :

Persian gulf —In the southern part of the gulf bad weather is
said to be over by the middle of March, and in the north by the
middle of April.

Over the open sea the south-easterly winds associated with
western depressions decrease very rapidly from Marchr onwards and
by May they have practically disappeared. At the same time the
north-westerly winds increase in' frequency, and in the north by
the end of May the wind begins to blow persistently from that quarter;
in the Strait of Hormuz the prevailing direction is SW. .

In March the average force of the wind is between 2 and 3 of
the Beaufort scale, but in April and May it is less than 2 in some
parts and reaches its lowest value for the year.

. Land and sea breezes continue to be evident on the coasts, and
though the.land breeze is weaker than in winter the sea breeze is
stronger.

Gulf of Oman.—The winds are very variable in spring but in
general over the open sea there is a decrease in the north-westerly
and an increase in the south-westerly winds, until by May south-
westerly winds predominate.

On the north coast of the gulf the most noteworthy change in
the spring is the rapid decrease of the north-easterly off-shore winds
which are so characteristic of the cold season. By May these NE.
winds are of very rare occurrence even in the early morning and
are practically non-existent in the afternoon. Light or moderate
sea breezes from SW. set in during the day and veer to WNW. or
NW. at night; at the eastern end of the gulf these sea breezes
decrease in frequency with the increasing cloud amount which marks
the onset of the summer monsoon.

At Muscat on the Arabian coast the prevailing wind in the early
morning continues to blow from NW. as in the winter, but there is a.
slight increase in the frequency of winds from SE. In April and May
the winds in this region may on very rare occasions be affected by

‘ the passage of tropical cyclones coming from the Arabian sea.
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Summer (June to August).—In summer a vast low-pressure area
develops over north-west India and extends its influcnce westward
over Iran to Arabia and even to the eastern Mediterrancan giving a
fairly steep gradient for north-westerly winds over the whole of that
area. These north-west winds extend southwards to the southern
end of the Persian gulf ; over the Gulf of Oman the winds are much
more- variable, they blow mainly from the SE. and are apparently
a deflection of part of the main current of the SW. monsoon. The
winds in the two gulfs apparently belong to two quite distinct
circulations ; the dividing line between the two lies somewhere in
the neighbourhood of the Strait of Hormuz, where the hot north-
westerly winds of the Persian gulf appear to rise above the cooler
winds of the SW. monsoon. . R

Persian gulf —Over the open waters of the gulf and also at places
on the coast winds from between W. and N. blow persistently
throughout the summer months, and from the beginning of June
until mid July, during the 40-day shamal (see page 34), they
are said to be rarely interrupted ; they do much to moderate the
heat at the head of the gulf during the early part of the summer.

In June and July the average force of the wind as deduced from
ships’ observations is only about 3 of the Beaufort scale, and it
moderates to less than 2 in the latter part of the summer.’ There is
a marked decrease of speed between July and August. The force
is subject to considerable variation, and when pressure falls over
north-west India the NW. winds over the Persian gulf gradually
strengthen ; they. are frequently strong and occasionally, though
very(l rarely, reach gale force. These NW. winds are often laden with
sand. : .

At the south-eastern end of the gulf the wind blows from between
W. and SW. In the neighbourhood of Lingeh the prevailing winds
are from W. whereas at Henjam they are chiefly from SW. during
the latter part of the day. The increase in frequency of easterly
winds in the Strait of Hormuz in the latter half of the summer is
well marked. At Henjam in August winds from between NE. and
SE. account for ncarly 70 per cent. of the observations in the
moming and for about half that number in the afternoon.

Gulf of Oman.~-In summer the winds in this gulf arc quite dis-
tinct from those over the Persian gulf. In June NW. and N. winds
are still comparatively frzquent, but in July and August the shamal
is hardly felt and the prevailing winds are from SE.

The SW. monsgon wind which blows strongly over the Arabian
sea during the summer months is not felt as a SW. wind westward
of Ras al Hadd, but part of the main current is deflected to blow
from the SE. These SIE. winds are very frequent cast of a line joining
Ras al Hadd and Cape Jask but to the west of that line the winds
are more variable, and although the SE. winds penetrate further
6“, the Gulf of Oman as the SW. monsoon reaches its greatest
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strength, the influence of the monsoon is never felt west of a line
drawn between Bandar Abbas and the Musandam peninsula, except
occasionally as a slight swell coming in from the Gulf of Oman. Any
south-casterly winds that are experienced in that region have the
characteristics of the kaus (see page 40). The average force of the
wind is between 2 and 3 of the Beaufort scale.

On the northern shores of the Gulf of Oman the winds in the
early morning arc from the east, they veer during the day and by
early evening they blow from some direction between SE. and SW.
Winds from N. and NW. are very rate on this coast in the summer,
especially in the eastern part, but occasionally very hot, dry, north-
westerly winds lasting not more than a day have been experienced
in the Gulf of Oman.

In June before the monsoon becomes fully established over the
Arabian sea, tropical cyclones occasionally form on the northern
boundary of the advancing SW. winds and these storms have been
known to reach the Gulf of Oman and the Makran coast giving rise
to heavy gales, the direction of which depends upon the position
of the centre. Particulars of these storms are given on page 17.

Autumn (September to November).—Persian gulf—The winds
over the gulf during this season continue to be mainly from the
NW. as in the summer months, but they become somewhat less
persistent and in the north the south-easterly winds associated’
with western depressions begin to make their appearance as the
. season advances. The average force of the wind is between 2 and 3
of the Beaufort scale. The weather in the latter half of October
and in November is said to be very treacherous and severe squalls
may occur. - A very severe squall called locally ** Uhaimir.” is said
to occur some time between the middle of October and the last week
in November ; particulars are given on'page 45.

Land and sea breezes are well marked, especially in the southern
half of the gulf in November. .

Gulf of Oman.—The SW. monsoon usually ends oyer the Arabian
sea at the beginning of September, and between September and
October the frequency of SE. winds in the Gulf of Oman gradually
decreases and that of the NW. winds increases.

In September this region has on rare occasions been affected by
storms from the Arabian sea which are liable to occur at the time
when the SW. monsoon begins to recede.

On the coast the winds are for the most part light and variable
with frequent calms in the early morning. By November the N.
and NE. winds from the land have increased very much in frequency.

The average force of the wind is between 1 and 2 of the Beaufort
scale. ‘
» s
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Land and sea brems

In the Persian gulf land and sea breezes may be felt in all seasons
of the year, whereas on the Makran coast their effect is hardly
noticeable between April and September.

The breezes are most strongly developed during periods of settled
weather and in seasons when the prevailing winds are light. Thus,
in the Persian gulf they are conspicuous in winter during the periods
of comparatively light wind which intervene between the passage
of western disturbances ; in the summer they are masked by the
prevailing north-westerly wind, but whenever this NW. wind
weakens they become prominent.

The effect of land and sea breezes on the direction of the wind
is illustrated in Figs. 10 and 11, which.give wind roses for the
morning and afternoon hours of observation at nine stations on the
shores of the Persian gulf and Gulf of Oman. The wind roses are
drawn for a representative month in each of the four seasons. The
corresponding data for all months of the year are given in the general
climatological tables, and for Fao in Table III.

The direction of the land and sea breezes at any place depends
on the trend of the coast-line, and their effect is to superimpose on
the prevailing wind a component from the direction of the land
at night and in the carly morning, and from the direction of the sea
in the afternoon. Thus, for example, at Bushirc on the eastern
shore of the gulf in most seasons the wind in the early morning is
from slightly east of north and in the afternoon from NW. or W' ;
at Sharjah on the west of the Musandam peninsula the wind in the
carly morning is from SE. or S. and in the afternoon from between
W. and N., and on the Makran coast the wind is for the most part
from a northerly. direction in the morning and from a southerly -in
the afternoon. In considering the direction of land and sea breezes
the character of the prevailing wind should always be borne in mind,
if that wind is strong the effect of the diurnal breezes will be shown
only as a slight change in the direction of the prevailing wind and
not as a complete reversal.

It is said that both land and sca breezes tend to veer gradually
after their first onset.

Land and sea breezes give rise also to a diurnal variation in specd.
The speed usually incrcases to a maximum at about 1400 and
decreases suddenly after sunset, sometimes increasing later to a slight
brecze which may persist throughout the greater part of the night.
This diurnal variation is only apparent when the winds are light ; in
winter when the weather is disturbed by the passage of depressions
it is very often completely masked. '

© The effect of land and sea breezes varies very much from place to
place, but in general the land breeze is experienced only close inshore,
it probably seldom extends more than 10 miles out to sea and
sometimes considerably less. During fine settled weather the wind
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usually falls calm about sunset and the land breeze freshens towards
midnight and dies away at sunrise ; the land breeze is usnally inost
pronounced in the cold season from October to Fcbruary and in
places where the land rises steeply near the coast. At Basidu

(26° 39° N., 55° 16’ E.) there is a strong land breeze which persists

until 1000 local time. On the Makran coast the land breeze is said
to be often fresh or strong in November, December and January,
after which it is weak and uncertain ; both there and on the Arabian
coast it is sometimes felt in spring as a hot wind blowing in gusts
from the land. )

Sea breezes occur in the Persian gulf throughout the year, and
they are strongest in April and May. The time of onset of the sea
breeze varies with the locality, in some places it does not set in until
about midday or after, whereas near Bushire (29° 00’ N., 50° 50’ E.)
when there is no shamal it may be felt as early as 0900 local time ;
it usually attains its maximum strength between 1500 and 1700
local time and it does mych to mitigate the excessive heat of the
afternoon. At Basidu sea breezes are regular, but do not set in
as early as at Bushire.

Information for places for which more details are available is
given below :— n

At Shaibah, the aerodrome near Basrah some 60 miles from the
open sea, definite evidence of a sea breeze is found on some occasions,
mostly in the months March, April, May, October and November.
It sets in from a south-easterly point, generally in the late afternoon,
although it may be as early as 1330 or as late as 1800 local time,
and it is usually a steady wind blowing with a mean speed of about
8 to 10 knots. The sea breeze is superimposed on the wind which
happens to be blowing at its onset, and whether the onset of the sea
breeze produces a sudden and marked change in the wind or not
depends mainly on the wind conditions prevailing at the time.
In summer if there is a predisposition for a SE. wind the speed tends
to increase suddenly by 8-12 knots in the afternoon usually accom-
panied by a rise of relative humidity which may amount to as much
as 10 or 15 per cent. There is also a change in the wind structure
from a sluggish long-period gustiness to one of quicker period and
somewhat reduced range.  The conditions favourable for the develop-
ment of this sea breeze at Shaibah are a gradient for SE. winds or
for light varjable winds and a strong temperature gradient probably
of 20° or 25° F. between the water temperature of the gulf and
the screen temperature at Shaibah. '

In the vicinity of the control vessel Alest, about 10 miles south-
east of Fao, the effect of land and sea breezes is said to be consider-
able except in June when the shamal is sufficiently strong to be
little affected as to direction, In the other months there is a well-
marked increase in the frequency of SE. and S. winds in the after-
noon, and a corresponding decrease in the frequency of winds
from W., NW,, and N. At Ku%dt (29°20° N., 48° 00’ E.) t( ea
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breezes are regular in fine weather and blow from E. or SE.; at
Bushire they are very regular in summer whereas the land breezes
are light and of short duration. At Doha (25° 17’ N., §1° 33’ E.)
there is often a land breeze in the morning, but it does not extend
far from the coast. At Basidu both land and sea breezes are regular
and the land breeze, as already mentioned, is strong. At Bandar
Abbas (27° (09’ N., 56° 19’ E.) sea breezes are fairly regular in summer
and do much to mitigate the heat.

Diurnal variation of wind speed.—At Shaibah when NW. winds
are blowing there is usually a diurnal variation in the speed. ‘Both
‘the speed and gustiness increase soon after sunrise and towards
midday reach a maximum, which is maintained for several hours.
Subsequently the wind decreases and becomes light during the night.
South-easterly winds do not show such a regular tendency to fall
off in speed at night. During the months from April to October,
on days when the wind is very light and fluctuating during the
morning, it quite often happens that a steady wind from a northerly
point sets in sometime between midday and 1700 local time and
lasts until a little after sunset, when it falls light and indefinite. Its
onset is generally fairly sudden, but its mean speed seldom exceeds
about 8 knots. This wind may be partly due to the effect of the
extensive body of water of Hammar Lake, which lies to the north-
west of Shaibah.

There is also a diurnal variation in the direction of the wind ;
the northerly or north-westerly winds back gradually during the
night, the northerly winds tending to become north-westerly or
west-north-westerly and the north-westerly winds westerly.

Local winds

In the Persian gulf as in the Mediterranean most of the charac-
teristic winds have acquired local names, hence NE. winds are known
locally as Nashi, E. or SE. winds as Kaus or Sharki, SW. winds as
Suhaili and NW. winds as Shamal. Of these the most important
on account both of its frequency and of the phenomena which
accompany it is the NW. wind or shamal.

Shamal or NW. wind is the prevailing wind of the Persian gulf
and blows for about nine months in the year. It is much less frequent
in the Gulf of Oman and in that region it is rare in summer. The
term shamal is applied locally to any north-westerly wind, though
among Europeans it is sometimes restricted to exceptionally strong
winds from that. direction.

NW. winds are more frequent in the north of the Persian gulf
than in the south ; ‘in the north they are the prevailing winds from
February to October and are comparatively frequent also in winter.
Their direction follows the trend of the coast and the effect of land
and sea breezes is shown by the fact that the wind blows more from
the land by night and from the sea by day. Thus the dircction of
the shamal varies somewhat from place to place, and though the
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average direction is NW. the name is applied in some parts to winds
whose direction locally is W. or even SW. For example, according
to the Persian Gulf Pilot, on Qishm island ‘* the coast is open to the
shamal which in this locality blows from between SW. and WSW."”

On the Arabian coast of the Persian gulf, the average direction
of the shamal is from N. to NNW., and on the west coast of the
Musandam peninsula WNW._, shifting to SW. near the entrance of
the gulf. On the Iranian coast, its direction is NW. at the head of
the gulf, altering to WNW. and W. along the coast and to SW. at
the entrance of the gulf.

The shamal has not the same characteristics in all seasons. In
summer the term sometimes refers simply to the NW. winds of the
warm season which are prevalent for some nine months of the year
and which reach their greatest strength at about mid summer during
the so-called 40-day shamal. On the other hand the same term
may be used also to refer to infrequent periods of 3-7 days during
which the NW. wind strengthens gradually to perhaps as much as
Beaufort force 7 and then dies away.

In winter the shamal is of a squally type and is associated with
the cold fronts in the rear of western depressions, it has much more
violent characteristics than the summer shamal and is of shorter
duration. ‘

The shamal during the summer months.—In the midsummer
months the NW. winds are rarely interrupted in the Persian Gulf, in
fact the period, June 6 to July 16, known as Bérihal-Jauzah or Bérih
al-Kabifr, is often called the 40-day shamal or great shamal because
during that period the NW. winds are strong and continuous.

These persistent NW. winds of the summer months vary some-
what in force owing to fluctuations in the intensity of the seasonal
low-pressure -area over north-west India; when the low pressure
deepens thie shamal may become strong, and blow perhaps with
Beaufort force 7, sometimes for a week at a time, though usually
only for about 3 days; the wind seldom exceeds force 7 though it
may occasionally reach gale force. The wind force usually increases
gradually and then decreases gradually when the seasonal low-
pressure area returns to the normal, in striking contrast with the
squally shamals of the winter.

During the periods in summer when the shamal is strong it is
often gusty and laden with sand and dust from the desert which
reduces the visibility, but it is rarely associated with thunderstorms
or sudden squalls ; the air is very dry and the sky usually cloudless.
At Shaibah the shamal is hot and dry. On the Shatt al‘Arab the dust
is at times so thick that neither bank is visible from the middle of
the river, which is about a mile wide at its mouth and about } mile
wide between Basra and Abadan. . ‘

The shamal during the winler months.—In the winter months strong
shamals are associated with the passage of western depressions
and they usually show certain characteristic features. They occur
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with the passage of the cold front of a western disturbance, and not
infrequently set in as a sudden squall which sometimes reaches
Beaufort force 8 and occasionally even more for short periods, with
a rapid veer of wind from some southerly direction to NW.; they
are generally accompanied by the usual phenomena of a line-squall,
namely a rapid rise of pressure, fall of temperature, thunder and
rain. The change in the wind may be almost instantaneous ; records
at Shaibah indicate that the speed may increase by more than
25 knots and the direction vary through 180° in less than 5 minutes.

Contours
Feet

% All times. are GMT

45° 50°
F1G6. 12—PASSAGE OF A COLD FRONT DOWN THE PERSIAN GULF
sePT. 30 TO oct. 1, 1925 ‘
{Reproduced from a paper by B. N. Banerji, in Beitrage sur Physik der
fresen Atmosphire, Leipzig, Band 19, 1932, page 34) .

The time of occurrence of these squally shamals is dependent on
the progress of the western depression, and it may reach a particular
place at any time during the day or night. It is said that shamal-
squalls usually rcach Jask 24 to 48 hours after they leave the head
of the Persian gulf, and if they persist beyond that point they may
take a further 24 to 36 hours from there to Karachi. On some
occasions, howcever; the passage of the cold front is much more
rapid. Fig. 12 shows the passage of a cold front down the Persian
gulf at two haurly intervals from 1000 on September 30 to 0100 on
October 1, 1925 ; on that occasion the cokt front passed from Shaibah
to Jask in 15 hours. v

The direction of the shamal-squalls is NW. in the westérn half
af the Persian gulf, becoming W. further east as the frout takes a
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more north to south direction. In the western part of the Strait of
Hormuz the shamal-squall may even blow from SW. -

The worst weather occurs at the onset or shortly after the
arrival of the NW. wind and later the wcather becomes dry and
cool with good visibility. At Shaibah these NW. winds are said to
be cool and invigorating and to be a sign of the setting-in of
more settled weather.,

December 18 1932 December 17 1932
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F16. 13—BAROGRAM AND DISTANT-READING THERMOGRAMS DURING A
. . sw .
The barograph is recording 3-4 mb. higher than the corrected barometer
reading. . :

These squally shamals provide one of the most striking examples
of bad weather over the Persian gulf, and in view of their sudden
onset the forecasting of their arrival is a matter of considerable
importance. They are sometimes but not always preceded by the
customary signs of an approaching depression, namely, a fall of
pressure for a day or two before their arrival, a rise of temperature
with winds between SE. and SW. and cloud changing gradually
from high to low. This indication from clouds, though satisfactory
on the whole on shore, is said to be rather unsatisfactory at sea when
there is usually not much cloud before the arrival of the cold front.
In the southern part of the gulf, the most useful indication of the
approach of one of these squalls is the arrival of a heavy swell
created by the strong winds. = The front affects the extreme northern
end of the Persian gulf first, and the heavy swell begins there and
travels south-eastwards or eastwards along the gulf ; it travels very
much faster than the squall and arrives in advance of the squall front. .

3y . L)
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Some of the severest winter shamals often spring up in fine
weather, and are heralded by a thick cloud bank which rolls down
and veils everything in haze, though these phenomena sometimes
occur without a storm following.

In view of their outstanding importance descriptions of three
shamals experienced by ships in the Persian gulf are quoted here.

The first account is of a shamal experienced by H.M.S. [{awkins
when on passage from Sharjah to Bahrein on December 16 and 17,
1932. It is a good example of a typical winter shamal.

The traces of the barograph and the distant-reading thermo-
graph are reproduced in Fig. 13. The records show the passage of
the cold front very clearly, and also illustrate the fact that in these
cases the barometer cannot be relied upon to give any adequate
warning of the approach of bad weather.

~ The account has been compiled from the information given in-the
meteorological log kept in H.M.S. Hawkins. The times quoted
throughout are Z—4; the ship retarded her clocks 37 minutes at
1945 but the necessary adjustment to the times has been made to
allow for the alteration.

The ship left Sharjah (25° 22’ N., 55° 24’ E.) for Bahrein (26° 12’ N,
50° 30" E.) at 0900 on December 16, 1932. The wind at 0830 was ESE.,
Beaufort force 2, or about 4 knots ; the barometer reading was 1017-2 mb. ;
the sky was overcast, less than one tenth of the sky being covered with low
cloud at about 3,000 feet; the visibility was very good.

At 1045 the wind veered to SE., force 2, and continued to veer until 1730
when it was S. by E,, still force 2. At 1230 a general cirrus haze was observed
over the sky and at 1400 this was accompanied by very ligh altocumulus
and altostratus clouds which were increasing to the west and decreasing to
the east. The visibility was very good being between 20 and 30 miles until
1800, after which it deteriorated to between 7 and 12 miles, probably owing

to rain.

At 1600 detached cumulus clouds were observed to the west and another
layer was seen to the north-east. The altostratus clouds in the west were
seen to be getting lower and becoming stratus. At this time it became very
dark and threatening to the westward and the altostratus in that quarter was
in horizontalribs. Some towering cumulonimbus was just visible on the horizon
to the west and north-west.

The barometer had been steadily falling since 0900, and at 1600 had fallen
to 1013-4 mb., but this fall of 38 mb. was probably due mostly to the regular
diurnal variation which would give a fall of pressure between those hours of -
about 3 mb. The wind was reported to be freshening and the clouds were
getting lower; up to 1600 the sky had been overcast but only about 1 to 2
tenths was low cloud. - At 1730 the sky became 7 tenths covered with low
cloud and at 1745 some spots of rain fell. The wind at this time veered to
SW. and continued to freshen, it was logged as Beaufort force 4.

At 1825 the wind vecred suddenly to NW. and increased to gale force,
the maximum speed being 40 knots; it was estimated that the cold front
passed at this time as the temperature of the air at 1800 was 72-5” F. and at
1900 was 63-2° 1., the sky at this time was completely overcast with low
clouds and heavy rain was falling. At 1900 the ship reported. that the wind
was NW. force 9, and a gale warning was broadcast to all ships. The rain
evidently ¢ased up at 2037 as only some spots of rain were reported as falling,
at that time, but at 2057 a heavy shower, lasting for 10 minutes, was reported.
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The wind cased to foree 7 by 2037, but was still blowang fiom NW., at 2187
i was logged as NW, by N. force 6, atter which it appeies to Bave moderated
very rapidly to force 2 1o 3, a short shower occurring at 2157, The wind then
eased up to force 2 from 2237 until 0037, but the weather was squally at 2311
and it was raining hard from then until 2352. The wind direction remained
NW. by N. until 0307. :

Between 0037 and 0137 the wind was increasing and was logged as foree 3
until 0237 but no rain was falling. At 0247 light rain fell forabout 10 minutes
At 0307 the wind backed to W, by S. and remained in that direction until
0437 ; the wind force increased to 4. ¥rom 0437 to 0537 the wind began to
veer gradually to NW. by W. and it remained in that direction until the ship
arrived at Bahrein at 0837, the wind force, howuver, increased to between 4
and 5 at 0537 and at 0637 it was force 7 (about 28 knots) and remained at that
strength.

The temperature ‘of the air at midnight was 65-9° F. and showed little
change until 0837, when it was 65°F. The Weather was reported as squally
with intermittent rain at 0622 and the clouds, which had been as low as 1,000
feet, did not begin to lift until 0837.

No swell was reported in the meteorological log before the arrival of the
shamal, the first entry under swell was at 1900 when the direction was north-
west, and this north-westerly swell continued for the remainder of the time.

No thunder or lightning was reported by the ship during the passing of
the shamal. -

The second account is of a shamal experienced by H.M.S. Norfolk
between April 14 and 18, 1939, at Bahrein and whilst on passage
from that place to Bandar Shapur (30° 27’ N., 49° 05’ E.). April
is in the transition season and the shamal described has some
characteristics of both the winter and summer types. It was probably
associated with a western depression because the India Weather
Review refers to the existence of such a depression at that time,
but it is noteworthy that there is no reference in the account to
the occurrence of southerly winds before the onset of the gale.

During the night of April 12-13, before reaching Bahrein, the barograph
recorded an unusually steady fall through 5 or 6 mb. The next morning
the fall was checked and the barometer appeared to be rising, showing the
normal diurnal variation. The weather at Bahrein that morning was finc
and cloudless with light north-westerly winds at the surface ; strong NW.
winds were experienced at 8,000 feet by the ship’s aircraft. ‘

. Early the same afternoon the wind freshened and became a moderate
breeze, still from the NW,, then it strengthened still further and by the late
afternoon reached moderate gale force with a sea that rendered it necessary
for all boats to be hoisted. The sky became clear except for patches of rapidly
moving detached cumulus; towards Bahrein considerable sand haze was
noticeable. ‘ .

. The wind continued at moderate gale force throughout the night, moderated
the following morning, and continued as a strong NW. wind for twu diys.
It dropped considerably on the night of the 15th and 16th bat strengthened
the following day. The ship left Bahrein for Bandar Shapur on the 17th.
and at sea on the 17th and 18th the shamal continned as‘a moderate to fresh
NW. breeze with moderate NW, swell and rough seas.

At Bandar Shapur sheltered waters were reached, where the shamal
appeared to bave died down. o .

A ndticeable feature of the shamal was the very cool conditions which
acgompanied it. Temperature dropped from 80° to 70° F, in the first after-
noon and remained at this reading throughout the shamal.
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There appeared to be no local prognostications foretelling the shamial as
several native fishing boats; taken unawares outside the hatbour on the first
afterrivon, werc capsized and their crews rescued only with great difficulty
by the ship’s beats. ) s

* The third account, also from H.M.S. Norfolk, describes a shamal
experienced on November 19, 1938, when the ship was at' Khor
Kuwai (26° 22’ N., 56° 22’ E.). »

This shamal cannot be said to have possessed the true charac-
teristics of a cold-front squall. The weather preceding it was cloud-
less and not appreciably warmer or more humid than that which
followed.: The sudden drop of temperature was that usual with a
thunderstorm, while no sudden change of wind occurred until after
the p%asage of the squall when the wind dropped and later .backed
to SSW. )

The weather during the forencon at Khér Kuwai was fine with a clear sky,
except for large cumulus over the mainland, and light north-westetly winds.

At 1430 a striated cirrus mass, typically associated with cumulonimbus,
was observed spreading rapidly from the north-west in the direction of
Jezirat al Ghanam island ; by 1600 it covered 7 tenths of the sky and heavy
cumulonimbus was visible over the hills of the island to the north-west.

The barograph trace had flattened out slightly at 1500 and at 1600 it
showed a small sudden rise. At the same time (1600) the wind, which had -
continued light north-westerly, dropped and there followed immediately a
sudden squall and a strong wind (force 8) which lasted about fifteert tninutes
and then dropped. A little later there was a particularly heavy squall which
touched gale force and continued as a strong wind for about half-an-hour,
still from NW. * -

Slight rain fell during the second blow, but a sailing boat rettrning from
outsid¢ the anchorage reported a heavy.rainstorm on the other side of. the
island. ‘

At 1750 the wind ‘dropped again, then backed to SSW. freshened slightly,
and became variable; The cloud to the north-west had by now ‘broken up
into altostratus and altocumulus, total 6 to 7 tenths. A swell became notice-
able in the channel. FOR

At 1830 the wind was light from due south, and the cloud amount had
fallen to 4 tenths altoculumus to the north-west; by 2100 the wind bhad
dropped and the sky was almost clear. During the night it was calin with
skies 3 to 4 tenths covered. A light NW. breeze set in the following morming.

Nashi is the Arabic name for a NE. wind. These winds occur in
the winter on the Iranian coast of the Persian gulf, especially near
the entrance to the gulf, and also on the Makran coast. They
are probably associated with an outflow from the central Asiatic
anticyclone which extends over the high land of Iran. They appear
to be similar in character to the bora of the Mediterranean, but
are not so severe. L

~ The nashi is gusty with frequent lulls. It often persists for about
3 to 5 days but frequently lasts only one day ; if it lasts for 3 days
it is said that it will be strongest on the third day. . )

The type of weather usually associated with a nashi is dull, cloudy
and rainy ; the air will often be thick with dust before its arrival,
but if it lasts for more than onc day the air will become cleater after
the first day, owing possibly to rain over the land.
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The barometer is not, as a rule, affected by a nashi, being usually
high; but it sometimes falls a little when the wind is over.

These NE. winds sometimes become more intense over lower
Iran during the approach of a western depression and produce
secondary local disturbances with the oncoming south-easterlies of
the depression. In these circumstances they are actompanied by
cloudy weather and, as a rule, also by rain especially over the hilly
regions. For example, in the Henjam-Lingeh region; north-edsterly
winds with cloud and rain may be associated with the -approach
of a western depression near Bushire. _

On the Makran coast strong NE. winds are frequent in December
and January, accompanied by clouds of dust and often by gloomy,
squally weather ; they last sometimes 2 or 3 days, easing up in the
afternoon and freshening again at night.

Kaus (Arabic) or Sharki (Persian) are the local names for south-
casterly winds, but the names are sometimes applied also to easterly
winds. o

In the winter months from about December to April south-
easterly winds usually occur in advance of depressions during the
warm-front period. They are accompanied by falling pressure,
damp and gloomy weather, severe squalls and sometimes by thunder-
storms with considerable cloud gradually turning to drizzle and
rain which may be heavy. .The winds gradually strengthen and
are strongest towards the end of their existence, they sometimes
reach Beaufort force 7 and occasionally even rise to gale force after
blowing as a moderate or fresh breeze for some 12 hours or more.
The indication of the arrival of the kaus in winter is a falling
barometer and cloudy, threatening weather. The wet and cloudy
weather may last for a prolonged period but the wind seldom persists
for more than 3 days; the strongest often last only one day.

On the whole the weather is less disturbed than that which
accompanies the squally shamal which usually follows the period
of southerly winds. When the wind veers to south the kaus is

‘nearing its end and sometimes the wind veers suddenly to NW.

with the arrival of the cold front. If, however, the centre of the
depression lies'far to the north the SE. winds may die away without
producing any exceptionally bad weather. :

It should be borne in mind that a vessel that has sheltered from
the kaus in an anchorage open to the shamal should weigh imme-
diately the kaus is over or she may have to ride out a shamal on a
lee shore.

At Shaibah, near Basra, the kaus is said to be hated by all
because during the hot weather it engenders prickly heat and in
winter foreshadows rain,

In the summer months winds from the south-cast occur near
the entrance to the Persian gulf and over the western part of the
Makran coast, this being the transition region between the SW.

2 L9
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monsoon of the Arabian sea and the NW. winds of the Persian gulf.

These SE. winds are an offshoot.of the main SW. monsoon and.

they are in consequence usually damp and are accompanied occasion-
ally by considerable cloud.

Suhaili is the Arabic name for a south-westerly wind. These
winds occur only in winter and only infrequently extend over the
whole gulf.

They sometimes follow a kaus and are preceded by masses of
cloud rising from the south. They generally last only a few hours
and are accompanied by rain and thunderstorms.

The suhaili is much feared by the inhabitants of the Persian gulf
as it blows into nearly all the otherwise sheltered anchorages on the
Iranian coast. : .

Gales, strong winds and squalls

Winds of gale force (Beaufort force 8 or more) lasting for several
hours are comparatively rare ; but squalls during which the wind
exceeds force 8 for short periods of time are not infrequent. Winds
of force 8 or more appear to be most frequent in winter whereas
winds of force 6 or more seem to occur most often in early summer.
In winter, gales are associated almost entirely with the passage of
western depressions. The wind may rise to gale force both during
the southerly winds of the warm sector or with the NW. winds in
the rear of these depressions. In the former case the wind is said
to increase gradually in strength to gale force, whereas the NW.
gales may set in suddenly with the passage of the cold front and ar
squally. ' . .

In the transition seasons of spring and autumn gales are com-
paratively rare in the Persian gulf though a shamal occasionally
reaches gale force. Squalls, however, are by no means uncommon,
and in the autumn they may be severe (see page 45). In the Gulf
of Oman gales have been recorded on a few rare occasions when
tropical cyclones from the Arabian sea travel northwards to the gulf ;
on these occasions the wind may even reach hurricane force. At
Muscat for example on June 5, 1890, the wind is said to have blown
with hurricane force for 24 hours beginning from NE., backing to
N. and W. and finishing from SE.

In summer gales are rare ; those that do occur in the Persian gulf
are from NW. or N., and are probably due to a decpening of the
seasonal low pressure over north-west India.  Gales of this type are
not likely to set in suddenly. .

Gales and strong winds over the sea.—The percentage frequency
of gales, compiled from ships’ observations taken over a long period
of years, is shown in the wind roses of Figs. 4-9 on pages 18-23 and
in the columns hcaded IIT of Table II, pages 111-2,

C
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Observations at the head of the Persian gulf, west of the meridian
of 50° E., are insufficient to give reliable information but there are
enough to show that gales are rare. Of the 450 obscrvations available
for the yecar as a whole only one recorded a gale, and that was from
SE. in January.

Further east between the meridians of 50° and 55° E. records are
more numerous. In December and January, the months when gales
arc most frequent, they have been reported on between one and
two per cent. of the occasions when observations were made. They
may blow from any direction between SE. and N. but none has
been recorded from NE. or E. In no other month is the frequency
of gales greater than one per cent. Gales hive been recorded in all
the spring months, their direction in that spason being betwcen
SW. and N.; in summer, gales have been recorded in July but
their direction is limited to between NW. and N.

In the Gulf of Oman and the Strait of Hormuz, north of 25° N.,
only gales from W. and NW. have been recorded, and these only
in the first three months of the year and in November ; in no month
is their frequency greater than 0-6 per cent.

In the Gulf of Oman, south of Lat. 25° N., gales are infrequent,
and have been recorded only in the transition months of November,
March and May. Of 200 observations in March two gave gales from
NW. and one from NNW.; of a similar number in November one
gale was recorded from NNE.; of 443 observations in May only
one gave a gale and that was from SW.

Winds of Beaufort force 7 are much more frequent ; the following
table gives their percentage frequency in each of the twelve months
in seven different regions. The latitude and longitude of the centre
of each area is given.

The number of observations in the different aréas is small and
varies considerably, in some months it is only 15 and in others
exceeds 100 so not much reliance can-be placed upon the details.

Persian gulf and Gulf of Oman-—PERCENTAGE FREQUENCY OF WINDS OF
BEAUFORT FORCE .7 AND OVER

Lat. Lung.l Jan. Feb. Mar. Apr.. May June July Aug. Sept. Oct. Nov. Dec.
29° 50~ 4 4 2 | 2 1 9 — 2 -
264° - §1° 6 17 — — — — — - 3 - 4 —
27¢ 52¢ 11 11 10 — - 3 - e e e e e
264° S4° 9 - 2 - -~ 3 - - = - — 8
264° 56° | — S 2 - == = - e - - -1
268° 57° | — 2 3 ~ - e e e e e e -
24¢ §9° | — 12 2 = = = e et e e e

Authority.—Bibliography No. 13.

~ The figures show that strong winds of force 7 or more are most
frequent in the months from December to March; and arc rare
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in April, May, August :;nd October. In the winter months strong
winds have been recorded from all directions, but in the summer
they are limited to directions between W. and N.

Gales and strong winds over the land.—Information qf the
frequency of gales on the coasts is very scanty, but such evidence
as there is shows that winds of force 8 or more are not likely to be
prolonged. Their frequency-at the morning and afternoon hours
of observation, expressed as a percentage of the total number of
observations, is given in Table 1V in the columns headed II1. The
table shows that gales are most frequent in the early months of the

year. :

At Shaibah, near Basra, during the period of 10 years, 1928-37
only 7 gales of Beaufort force 8 were recorded, 2 in January, 2 in
February and 3 in March. Observations were made at 0500, 0900 and
1600 (Z-3), and on no occasion was a gale recorded at two con-
secutive observations. The direction in all cases was from the
SE. quadrant. The highest hourly wind recorded was 37 knots.

The average number of days and hours in each month when the
instantaneous speed of the wind exceeded gale force, i.e. 33 knots,
is given in the following table :— S

Basra (Sha;ibah) ~—AVERAGE

NUMBER OF DAYS AND HOURS WITH GUSTS OF
GALE FORCE ) B

© Period: Jan. 1934-Aug. 1940
iJan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. DecI Year

days 3 4

5 9 8 6 3 2 3 3
hours 10 1§ 2

5 5 56
17 13 9 40 31 19 12 5 4 {177

Authority.—Bibliography No. 42.

The highest ‘sp'eed attained in a gust was 65 knots on May 14,
1936. .

On the control vessel Alert, 10 miles south-cast of Fao, in a period
of 7 years, no gales were recorded. There were only 6 observations
of winds of force 7, all between December and May, and they showed
no preference for any special direction. There were, on the average,
41 days on which.the wind rose to force 5 on at least one of the
6 observations in the day ; the frequency was greatest in February,
March and June with 5 or 6 days each, and least from August to
October with 2 days a month or less ; in the remaining months the
average was 3 or 4 days. From June to October winds-of force §
or more were limited entircly to the directions NW. and N.; from
November to May they were recorded from all directions’ but were
most frequent from SE. and NW, :

C \ ;
/ g L y
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The only other information with regard to the frequency of strong
winds on the coasts is based on 2 or 3 years’ data only, and refers

- to winds of force 6. It is contained in the following table ;—

AVERAGE NUMBER OF DAYS WITH WINDS OF -
BEAUFORT FORCE 6 )

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec,| Year

Bushire 3 4 2 4 3 9 7 .2 2 1 2 2| 41
Bahrein 2 4 3 2 4 13 12 4 4 4 4 4| 60
Lingeh 1 2 2 3 3 3 2 1 1 1 1 1 21
Heujam 12 1 2 2 2 5 2 1 -1 1 1 2 22
Jask 3 4 4 2 3 5 6 4 4 2 2 2|4
Muscat 4 1 2 1 2 1 1 1 0 0 0 2 15
Chahba: 0 1 1 1 2 2 3.1 1 0 1 2 15
Gwadar - 1 1 3 1 3 2 1 1 0 1 1 2 17

Authority.—Bibliography No. 9.

The table shows clearly the much greater frequency of winds of
force 6 in summer than in the other seasons, especially in the Persian
gulf. Autumn is the quietest time of the year.

Squalls.—Squalls are a characteristic feature of the weather
of the Persian gulf, and are the most serious menace to navigation
that is likely to be experienced. They have been recorded in all
seasons of the year.

Besides the occasional squalls associated with the cold fronts
of western disturbances in the cold season that have already been
referred to, squally weather is experienced from May to July and
particularly in June. Duststorms are associated with squally
weather, and a general idea of the tendency to squalliness in each
month can be obtained from the table of the monthly frequency of
duststorms on page 95 and from the table of the frequency of gusts
of gale force at Shaibah on page 43.

The following notes describe briefly the general character of the
squalls in each of the four seasons.

Winter (December to February).—Line-squalls are often associated
with the arrival of the cold front of a western depression. In the
north of the Persian gulf the wind usually veers very rapidly from
some point betwzen SE. and SW. to NW, accompanied by the usual
line-squail phenomena. Squalls of this type have already been.
described on pages 16 and '85. The direction ot the cold front is
most frequently from NE. to SW. but it may take a more north to
south dircction in the southern half of the Persian gulf (see Fiz, 12,
page 35), hence in the south the sudden veer of the wind is likely
and the direction of the cold squall

may be W. or even SW.

On the western part of the Makran coast heavy squalls from off
the land, from beiween NW. and NE., with rain, are sometimes
experienced. Ou tiiis coast. the nashi or NE. wind may be strong or
squally in December and January (sce page 39).

» I
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On the coast of the Gulf of Oman south-south-cast ocf Mt’xscat
very hcavy squalls descend through the Devil's gap (23° 10° N,
50° 05’ E. approx.) in this season.

Spring (March to May).—Squalls arc by no means uncommon in
spring and early summer when sudden westerly squalls accompanied
by dust arc associated with evening thunderstorms. On May 16, 1923,
at 2320 local time, the speed of the wind at Shaibah increased from
10 to 35 knots in about 6 minutes followed by a gust of 46 knots ;
the direction changed gradually from SW. to W. .

At Kuwait squalls have caused damage to aircraft whilst refuelling
in April, and at the head of the Persian gulf very heavy squalls
from the northward may be experienced in May. .

~ In Basidu road (c. 26° 39’ N., 55° 15’ E.) very violent squalls
from the northward have been reported in May, and in the same
month on the Makran coast they have been reported from WNW.

Summer (June to August).—Squalls associated with duststorms
are frequent in the early summer but little detailed information is
available. .

In Basidu road squalls from south-eastward have been reported
in July but are said not to be of frequent occurrence.

" In the Gulf of Oman squally winds are likely to occur occasionally
in the early summer in association with tropical cyclones coming
from the Arabian sea.

Autumn (September to Noveinber).—Very severe squalls, known
locally by C
early part of October. until about the end of the third week of
November. During this period it is said that no Arab vessel will
put to sea until a squall is over. If these squalls do not occur before
November 23 then the Arabs consider that there will be none until
the ordinary bad weather sets in some time in December. It does
not appear that these squalls blow from any special direction. The
air is said to be very clear before their arrival and an unusual degree
of electrical action, such as St. Elmo’s fire, is noticed.

The following description of a squall of this type is taken from a
Remark Book of H.M.S. Fowey :—

At 0800 (Z—4) on October 13, 1532, H.M.S. Fowey was anchored off Sharjah
(25° 23’ N., 55° 23’ E.), the wind was SW., Beaufort force 2, and the sky
nearly cloudless.  Pressure was 1011-1 mb., dry bulb 79° F., wet bulb 78° F.
and sea temperature 86° F. The sea was smooth but there was a moderate
short swell from WNW., which had begun about 12 hours previously.

At about 0900 cumulus clouds were seen to be piling up to the northward.
These spread rapidly across to the north-west and developed into nimbus.
There were a few vivid flashes of lightning before the squall broke with great
swddenness and intensity at 1000, accompanied by heavy rain.  The direction
‘of the wind was NW_, rising to a gale of Beaufort force 8. There was very
litiic mmcrease in swell, although the force of the wind caused the scas to break.
Aiter a quarter of an hour the squall ceased almost as uickly as it Legan,
passing away to the south-cast. The wind continued to blow from NW., force 3.

¢

the Arabs as * Uhaimir,” occur in this season from the.

23

‘and Muscat.
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By 1100 the skyv was practically clear and at noon the conditions prevaibing
were nearly the same as at 0800 ; wind SW. force 2, blue sky, barometer
1010-4 mb., dry bulb 81° I',, wet bulb 79° I, and sea temprerature 86° F.

A marked dryness of the atmosphere was noticed just before the squall
broke, and there was considerable clectrical disturbance.  Tunsulators on the
rigging continued to crackle for about half an hour after the squadl had passed.
During the squall the barometer remained steady at 1012-4 mb,

On November 19, 1938, the same ship experienced a squall while
at Khér Kuwai. A heavy roll cloud approached from westward
with slight increase of the normal shamal wind and slight fall of
barometer. It had the appearance of a line-squall but there was no
change of wind direction. The squall was accompanied by strong
westerly gusts which caused ships to drag. '

In view of their importance a description taken from the Marine
Observer 1926, of another sudden squall experienced by H.M.S. Triad
in October 1925 when ncar Henjam is also given. It is interesting
because it illustrates the suddenness with which such storms occur,
and also because the squall was accompanicd by driving sand and
heavy rain.

H.M.S. Triad was anchored at Henjam. At 0550 (local time) on October 2,
1925, about 40 minutes before sunrise, a good deal of lightning and thunder
was observed ; there was no wind. At 0605 a very heavy cloud covered the
sky from about north-north-west to south-south-west, reaching nearly to
the zenith, and below this there appeared to be a dense cloud of sand coming
up from west-south-west. After a few minutes’ interval the storm broke,
the wind rose in the course of a few minutes to full gale force accompanied
by a dense cloud of driving sand ; about 2 minutes later rain came down in a
solid sheet and effectually put a stop to the sandstorm. The driving rain
made it impossible to see more than 200 yards. The speed of the wind was
estimated to be between about 60 and 70 knots. ; ¢

After a period of calm the wind came away again from NNE. and was
blowing strongly, though not so strongly as before the calm. By 1000 the
wind had dropped to a fresh breeze, the sky had cleared and the storm could
be seen passing away to the north-east.

The barometer gave no warning of the approach of this storm but rose
from 101§ mb. to 1019 mb. immediately it burst. At 0400 the temperature
was 86° F., shorily after 0600 the thermometer read 74° F. and it did not rise
above 85° F. during the rest of the day. Co

Many pearling dhows were repoited to have been lost during tﬁe storm.

2—UPPER WINDS

Observations of upper winds in the morning .at heights up to

10,000 feet are available for Basra (Shaibah), Bahrein, Jask, Gwadar

Wind roses for these places are reproduced in

Figs. 14-33 and the corresponding data are given in Table V. The

number of obscrvations at Jask is very few, and the results for that

station give therefore only a general indication of the normal wind
frequencies.

It should be borne in mind when using the tables and diagrams
that they arc based on obscrvations of pilot balloons and that
these balloons can seldom be followed to great heights on occasions
of cloud, haze or strong wind, and never in rain. F ortunately this
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limitation is not serious in this region’ because the sky is usually
clear ; the results are therefore likely to be fairly reliable up to the
limits of height shown, though the number of strong winds at the
higher levels is likely to be underestimated. It must be remembered,
however, that conditions of bad weather and overcast skies will
not be represented in the results except at very low levels. -

In order to supplement the pilot-balloon data, observations of the
motion of low, medium and high cloud have been included for
places at which the nccessary information is available, namely
Bahrein, Muscat and Gwadar, though in some months the number
of occasions when there was any cloud present is very small. ’

Seasonal variation

Winter (December to February).—Persian gulf—The winds at
heights up to 3,000 feet in this region are chiefly NW. or N. but
southerly winds from between SE. and SW., associated with the
warm sectors of depressions, are fairly frequent. Occasionally the
SE. winds are quite shallow though it is said that they someétimes
extend as high as 10,000 feet. According to the data, these southerly
winds decrease in frequency above 3,000 feet; their apparent
rarity above that height, however, may be partly due to the fact
that low cloud is more frequent with southerly winds than with
northerly, and consequently when southerly winds are blowing the
pilot bailoons are lost sight of at comparatively low levels. -

Above 3,000 feet the prevailing winds are westerly, between SW.
and NW. Easterly winds are almost unknown. These westerly
winds are sometimes very strong and may exceed 40 knots, they are
part of the general westerly circumpolar circulation of ‘middle
latitudes, which is stronger and extends to more southerly latitudes
in winter than in summer. These westerly winds are very persistent
at 10,000 feet, so that whatever the wind may be at the surface it is
probable that it will strengthen anc become westerly in the upper
layers. According to the observations of cloud motion at Bahrein,
westerly winds extend at least up to the level of the high clotds.

Gulf of Oman and the western part of the Makran coast.—The
winds in the lower layers in this region are more variable than those
over the Persian gulf. At Jask (25° 45’ N., 57° 45’ E.) the few
available observations indicate that at 1,700 feet SE. winds alternate
with W. and NW., whilst at Gwadar (25> 07’-N., 62° 20’ E.) the
winds at that height are almost entirely from some direction between
W. and NE. and are for the most part light. At both places the
wind gradually becomes westerly above 3,300 fect, and ¢specially
in january winds from W. and NW. are very persistent at high'levels
and blow strongly. The strength of the wind shows a very definite
- increase with increasing height. Easterly winds are very rare, if
they occur at all, at 10,000 fect. At Muscat the winds are mainly
westerly or north-westerly at all heights and become increasingly

LY “«
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BASRA
‘(Shaibah)
HEIGHT  DECEMBER JANUARY F EBRUARY
ABOVE MS.L. :
[reeT) ‘
\ N\
10,000 =0, 0
- : 7 ‘
120 105 e
o9 %
233 224 208
3000 ¥ x
284 277 256
\
. 1,500, {6
295 287 264
a0 ‘%k % ,._\%.
(surface) o
169 174 158
SCALE OF FREQUENCIES'=  &Sabisisio percent
SCALE OF SPEEDS i~ w—) Knols
3513 w-27 28-40 ¢ And Over

F16. 14—UPPER WINDS—MONTHLY

_Figures below the roses indicate the mumber of obse i
in the numbcr of observations at ”1'0.060 feet should berx::gg?s' Thed

Figures inside the circles indicate the percentage frequency of C"ns.
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BASRA
(Shaibah)
HEIGHT  MARCH APRIL MAY
ABOVE MS.L.
[FeET]
N\ 7 0 ,
10,000 m=——{0] == Q) €
0 7 U
138 107 . 148
-
- % % %
245 1T 261
289 288 3is
1,500 \v% E%C \'Kgﬁ
292 298 325
e S B %
(surface)
181 176 178
SCALE OF FREQUENCIES i~ &35t percent
SCALE OF SPEEDS — Knots
. J~15 184-2) 8 -40 &1 ARG Over

F16. 15—UPPER WINDS— -MONTHLY

Figures inside the circles indicate the percentage frequency of calms. - Figures
below the roses indicate the number of observations.
number of observations at 10,000 feet should be noted.

The decrease in the
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BASRA
(Shaibah)

HEIGHY
ABOVE MS.L.

[reer]
o %@
s

k 6,000
) 216
3000 N
296
1500 \x@
306
aon %
(surface)
177

JUNE

[ ~n ~
0 /’a /~

SCALE OF SPEEDS :~

JULY

102

175.

SCALE OF FREQUENCIES 1= &5 52500 per oot

/

,

AUGUST

*:

229

.

299

318

2

213 19:27 an40 4 and over

Knots

F16. 16—UPPER WINDS—MONTHLY
Figures inside the circles indicate the percentage frequency of calms. Figures

below the roses indicate the number of observations.
number of observations at 10,000 feet should be noted.

The decrease in the
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BASRA BAHREIN
(Shaibah) , A . I ,
. . - X .
_ HEIGHT  DECEMBER JANUARY FEBRUARY
HEIGHT SEPTEMBER OCTOBER NOVEMBER ABOVE[F“T;A&.. s
ABOVE MS.L. '
(reET) é& ,
10000 ¢
10000 2 : '
’ 181 150 148
127 133 135 Co
6,000 >—6) : :
. . 233 ‘a9 190
CT 246 266 2s7
‘ A , : 3,300
3,000 ' . '
273 236 223
299 3t 302
. > ) "7w {
1,500 '
. 279 239" 228
307 ) 316 307 B .
. S 2% %
4OFt - wrface) v !
(surfoce) Ty ‘ 5
L 273 2¢7 243
TS 2 173 178
. SCALE OF FREQUENCIES 1= 567003k por cont
SCALE OF FREQUENCIES i= o735 3040 pe- cent SCALE OF SPEEDS = e v
SCALE OF SPEEDS - I Kncts 26 o e
. $-18 14.27 R0 aong qwe-» -
. FiG. 18—UPPER. WINDS—MONTHLY

FiG. 17—UirPER WINDS—MONTHLY Figures inside the circles indicate the percentage frequency of calms. Figures
Figures inside the citcles indicate the percentage frequency of catms. Figures below the roses indicate the number of observations.

‘ow the roses indicate the number of observitions,  The decrease in the
nber of observations at 10,009 {cet should be noted. !
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BAHREIN
HEIGHT  MARCH APRIL MAY
ABOVE MSL.
[FeeT] -
3
%&
19,000 '
188 183 180
6,500 >§ . ;& ) &%
230 Zlq 227
3300 % %
. “ .
259 233 2¢6
.700- % 4& !
.269 24). 255
460 38k % }é
(surface) Xg\
259 243 260
| SGALE OF FREQUENCIES = Sssesiard, per éent
SCA‘.E d SPEEm = -J:O—CET I3-40 4 Anvﬂ av::"&s A 2 7

F16, 19—~UPPER WINDS—MONTHLY

Figures inside the circles indicate the percentage {requency of calms. Figures

below the roses indicate the number of observations,
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BAHREIN
HEIGHT JUNE JuLy AUGUST
ABOVE MSL.
[FeeT) _
e N M e
103 uz in
187 1596 208
3,300 4 4 i
196 ki 238
700 \l \l \Ex
225 250 267
&a AYS %
(t‘t:f:u) QD
‘ 238 e 28!
SCALE OF FREQUENCIES i~ & & ioisioio percont
SCALE CF SPEEDS i~ =——=—t——semma(""") y(ns1s
3-137 14-27 28-40 siand over

Fic. 20—UPPER WINDS—MONTHLY

Figures inside the circles indicate the percentage frequency of calms. Figures

below the roses indicate the number of observations.
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.. BAHREIN , R JASK
5 HEIGHT  SEPTEMBER OCTOBER NOVEMBER HEIGHT  DZCEMBER JANUARY FEBRUARY
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Fuygueowe e e ae b e bieate the pereentage frequency of calms,  Uigures Figures inside the circles indicate the percentage frequency of calms. Figures
below tlo to s gt the nutuber of observations. below the roses indicate the number of observations. Note the scarcity of

C \ : ( observations at all heights, (
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JASK
HEIGHT MARCH APRIL MAY
ABOVE MSL.
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below the roses indicate the tumber of observations.
of observations at all haghts, ‘
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Note the scarcity
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JASK
HEIGHT  JUNE - JULY AUGUST
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v F16. 24—UPPER WINDS—MONTHLY

Figum insfde the circles indicate the percentage frequency of calms. Figures
below the roses indicate the number of observations, Note the scarcity
of observations at all heights. .
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so at the higher levels. ~ At 101000 et they are usually moderate
or strong and may exceed 40 knote, At the level of high cloud,
i.e. about 33,000 fcet, W. winds blow almost continuously.

The westerly current, which is the most important feature of
the wind circulation in the upper levels, from 6,50 feet upwards,
is said to extend down to lower and lower levels as the season
progresses ; in December it is but little marked at 6,50 feet, but
in January it is found at 6,500 feet over most of the region, and in
Fcbruary there are distinct signs that it not infrequently reaches
down to 3,300 feet or cven lower. .

Scvere squalls with sharp changes of wind direction may be
expericnced in the upper air, as at the surface, in the trough of
western depressions.

Spring (March to May).—Persian gulf —In March the winds in
this region belong to the winter regime with N. or NW. winds in the

Jower lavers backing to between SW: and NW., above 3,000 feet.

These westerly winds, however, arc not so strong as in February.
Southerly winds are fairly frequent at 1,500 and 3,000 feet, indicating
that depressions still influence the region, and occasionally at
about 1,500 feet these sovutherly winds in March may  exceed
40 knots. Easterly winds are infrequent even in the lower layers
and above 3,000 feet they are almost unknown.

In April, which is a transition month, northerly and north-
westerly winds are still the most frequent at 1,500 feet, and westerlies
at 10,000 feet. The southerly winds associated with depressions
are fewer and lighter than in March. In May the summer regime is
becoming established ; northerly and north-westerly winds prevail
at all levels up to 6,000 feet, backing to between NW. and SW.
at 10,000 feet; southerly winds are light at all heights. In
the lower layers these northerly winds are stronger than in winter
but they appear to decrease in strength with increasing height.
In both April and May at 1,500 feet they occasionally exceed 40 knots
but, as far as can be judgcd by the observations, they. exceed this
speed less frequently at the higher levels. At the level of medium
and high cloud the direction is westerly or south-westerly,

Gulf of Oman and the western part of ihe Makron coast.—In this
region the prevailing winds at 1,700 and 3,300 feet are between
W. and NW.; SE. and S. 'winds are comparatively rare, and the
depressions which influence the Persian gulf in March apparently
pass too far to the north to affect the winds in the Gulf of Oman.

Westerly winds prevail also at the higher levels at the beginning
of spring but they decreasc in strength as the scason advances and
by May the winds at 10,000 feet arc more variable, although W.
and NW. are distinctly more common than those from other
directions. Westerly winds prevail at the level of the high clouds.

On the Arabian coast of the Gulf of Oman, at Muscat, the wind
at all levels up to 10,000 feet is chiefly from the west ; the fre&uency
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however of northerly and north-easterly winds increases with
increasing height, cspecially in April and May. The movement of
medium and high clouds is from between SW. and NW.  The winds
are rarcly strong, though W. and NW. winds have occasionally
exceeded a speed of 40 knots at 10,000 fect.

Summer (June to August).—Persian gulf.—The prevailing winds
at all levels up to 6,000 feet in this region in summer are NW. or N.
These north-westerly winds, known locally as shamal, have already
been described in the section on surface winds; they are very
persistent and very strong in June and the first half of july and at
levels up to 3,000 fect they sometimes excecd 40 knots, decreasing
slightly in strength at the higher levels. They decrease slightly
both in frequency and strength in the latter part of July and become
lighter and somewhat more variable.in August, though even in that
month they are very persistent. At 10,000 feet winds in all three
imonths are much more variable than in the lower layers and easterly
winds are not infrequent, especially in the southern part of the gulf.
It is probable that in July and Angust the wind backs with increasing
height above 10,000 feet, becoming NE. or E. at levels of about
15,000 feet and above.

Over the Arabian coast of the western section of the Persian gulf
winds of gale force in the upper air are very frequent, but over the
Iranian side of the eastern part of the gulf the upper winds are
generally light.

Gulf of Oman and the western part of the Makran coast.—The upper
winds in the lower layers in this region do not form a continuous
circulation with those over the Persian gulf. There is apparently
a line of discontinuity at the surface which runs in a SW. to NE.
direction : at 1,500 fcet the discontinuity is situated somewhere
about the ecastern entrance of the Gulf of Oman. This is where
thic N. or NW. winds of the Persian gulf meet the S. or SE. winds

- coming from the Arabian sea. This surface of discontinuity slopes
upwards towards the SE., and the NW. winds of the Persian gulf
risc above the southerly winds of the summer monsoon. The
position of the surface is marked by an incrcase of temperature with
height and sometimes by cloud. Its existence is of importance in
regard to the upper winds because below it the winds are from the
south and above it they are almost entirely from the north or north-
wust,

At Gwadar during the months from June to August winds at
1,700 feet are light and mainly from between SE. and W.; at

3,300 feet they are variable with a definite increase in the frequency -

of northerly winds, and from 6,5(X) feet upwards the winds are almost
cntirely from some northerly point, southerly winds being rare.
The discontinuity at Gwadar therefore lics below 3,300 feet. At Jask
the observations are too few to cnable reliable conclusions to be
drawn but they indicate that the discontinuity is even lower than

C
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at Gwadar. South-casterly winds are almost cntirely absent at
1,700 fect in June and July, and the prevailing winds at that level
are from the NW., whereas in August the prevailing winds at that
level are from the cast. The discontinuity at Jask lies, therefore,
below 1,700 feet in Junc and July but above that level in August. -

On the Arabian coast of the Gulf of Oman, at Muscat, the winds
in the lower layers in June and July are westerly veering gradually
with increasing height until at 10,000 fect they become northerly
and north-easterly. In the lower layers during August the winds
are variable, but thcy become northerly at 6,500 feet, and northerly
and north-easterly at 10,000 fcet. In all three months the movement
of medium and upper clouds indicates the existence of easterly winds
at high levels.

Persian gulf and Gulf of Oman

Autumn (September to November).—Persian gulf —In September
the upper winds in this region are lighter than in summer. At
1,500 feet the prevailing wind is from NW. and N.; its direction
shows little change with increasing height up to 10,000 feet but
above that height it veers to NE., and the few observations of medium
cloud that are available at Bahrein indicate the existence of easterly
winds at about 16,000 feet.

In October winds at heights below 6,000 feet are similar to those
in September with N. and NW. winds prevailing, but at higher
levels the wind tends to back to W. as in the winter, and blows from
this direction at the level of the medium and high clouds. By
November the winter regime has become established. At heights
up to 3,000. feet N. and NW. winds prevail, but southerly winds
also begin to make their appearance. Above 3,000 feet the wind
backs to between SW. and NW. indicating that the circumpolar
westerly circulation is gradually extending to lower latitudes.

The occurrence of these southerly winds in the same month as
the reappearance of the upper westerlies is probably not without
significance. Westerly depressions with their associated southerly
winds are not likely to occur until the upper westerlies with which
they travel have become established.

 Gulf of Oman and the western parl of the Makran coast.—The
upper winds in this region during the autumn months are light and
variable. At both Jask and Gwadar NE. winds are frequent at all
levels, especially in September. In October and November the winds
blow chiefly from some northerly direction, becoming westerly

- above 10,000 feet and continuing from tiiat dircction up to the level

of the high clouds. ‘

On the Arabian coast of the Gulf of Oman light westerly winds
Frevail in the lower layers, which veer to NE. and E. at higher
evels. In September the direction at the level of the high clouds
is easterly but in October and November it is westetly.
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V—VISIBILITY ,V
Table VI gives the percentagé frequeticies of visibilities between
various limitsgl in eac‘hpgf the twelve moriths, at Basra ($hﬁil_j'a‘.h)
at three hours of the day, and at Bushire, Bahrein, Sharjah, Henjam,
Jask, and Muscat at two Hours of the day onc in the morning and
one in the afternoon. The number of days with poor Wisibility,
i.e. visibility less than 2 nautical miles, based on the same data,
is given in the general climatological tables. Most of the data are
for a period of five years only, but they should suffice to give:a good
general idea of average conditioris. :

Bad visibility in the area under consideration may be dﬁé_ either
to early morning fog, salt haze or dust. Of these, dust is by far the
most frequent cause. .

AVERAGE NUMBER OF DAYS WITH DUST HAZE

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dee Year

Persi N oo
Qi |1 1 2 2 2 9 12 7 2 2. 1.1 |42
Makran ’ .

coast [ 4 6 B8 9 12 16 22 16 o 8 7 § |12

Authority.—Biblicgriphy No. 10.
Note.~—~The exact definition of dust haze is not stated.

Bad visibility due to dust haze is more frequent on the Makran
coast than in the Persian gulf, and in the latter it oceurs more
often on the Arabian side than on the Iranian. It may éccur in

all seasons, but it is less frequent during and immediately- aftet the

winter rains. During the summer motiths when the rains ¢ease and
the temperature rises, the ground dries up and fine dust is ¢arried
up into the atmosphere. The amount of dust suspended ifi the air
is intensified by the vigorous convection and produces & general
haziness which diminishes the visibility. From May to August is
the time when dust haze is most frequent. Such haze usually. reduces
the visibility to between 2 and 6 miles, but occasionally the visibility
may become very bad, sometimes less than half a mile, and this
often occurs on the day following a severe duststorm, although
the wind at the time may be insufficient to raise dust. '

T'og occurs at times near the shores of the Persian gulf and may
be dense. It is present only in the early motriing and never lasts
for wore than a few hours, usually clearing before noon ; it is asso-
ciated with anticyclonic weather during the winter months, It is
probable that many reports of fog are more strictly speaking dust
haze. :

At times the visibility may be very good and extend to 80 or

100 miles. H.M.S. Ormonde reported in December 1930 that moun-
tains distant 85 miles from the ship were visible. :

: :
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Seasonal variation.

Winter (December to February).—Visibility during the winter is
on the whole good over the whole region and may frequently be
exceptional ; ships have been known to fix their positions by the
mountains on the Musandam peninsula at distances of over 50 miles.
At Muscat it is said that with calm or light N. wind the visibility
is usually excellent. The visibility is on the whole much better on
the Iranian side of the Persian gulf than on the Arabian side where
it may be frequently only fair. Visibility of 10 miles or more is
recorded in about 85 per cent. of the observations at Bushire com-
pared with 15 per cent. at Bahrein.

At the morning hour of observation (about 0800 local time)
poor visibility is recorded over the whole area on less than 6 per cent.
of the observations in December and on less than 16 per cent. in
February, the highest figures being at Bahrein. The visibility
tends to deteriorate slightly during the season ; it improves some-
what between the morning and afternoon. :

Morning mist and fog otcur at times at most places, especially
in the Persian gulf where the average frequency is about 1 to 4 days
per month, but it clears soon after sunrise.  Visibility may be reduced
also during rain.
~ Duststorms occur, usually in association with the passage of cold
fronts, especially on the Makran coast, and dust haze is also tent,
but less so than in the summer. During a duststorm the visibility
may be reduced almost to nothing and the dust may extend to heights
of 10,000 feet. :

Spring (March to May).—In the early spring the visibility is
mainly good or very good, especially on the north and east of the
Persian gulf. In that region very good visibility, i.e. 10 miles or
more, is recorded in the morning at Shaibah in nearly 80 per cent.
of the observations and at Bushirc in about 9 per cent. ; whereas
at Bahrein-on the Arabian coast the frequency is much lower and is
less than 5 per cent. At these places there is not much change in
frequency either during the scason or betwcen morning and gfter-
noon. In the Strait of Hormuz and in the Gulf of Oman visibilities
of 10 miles or more are much less frequent especially in the latter
part of the season; at Henjam, for example, their frequency at 0800
gieekx;[eases from about 50 per cent. in March to only 15 per cent.
in May.

_. In the Gulf of Oman early morning fog may octur, but it rarcly,
if ever, lasts long, and is usually limited to an hour before and after
sunrise. About two to four mornings with thick fog have been
reported in the Gulf of Oman during March, and, although most
exceptional, thick fog has also been encountered around the Quoins
off the Musandam peninsula in April. '

Even as carly as March, strong squally winds may develop
into duststorms with the accompanying dust haze ; as the spring
advances and the dry season sets in the atmosphere as a whole
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begins to get dusty and the visibility deteriorates, especially on the
northern shore of the Gulf of Oman.: In the Persian gulf dust haze
is more frequent on the Arabian 'side of the gulf than the Iranian,
owing to the close proximity of the Arabian desert. The dust haze
may last for some days after the subsidence of the strong winds.

In May owing to the increase of dust the visibility deteriorates
still further, especially over the Makran coast where it is worse than
over the Persian gulf ; early morning fog may also occur on about
2 days during the month. Even in.May, however, poor visibility
is not very frequent ; it is recorded in less than 10 per cent. of the
observations and in many places in less than 5.

c

Summer (June to August).—There is a well-marked deterioration
of visibility over the whole area in- June, chiefly on account of the
increase of dust. On the north and east of the Persian gulf very
good visibility is still comparatively frequent, being recorded in
62 per cent. of the morning observations at Shaibah and 80 per cent.
at Bushire, but elsewhere it occurs much less often than in the other
seasons. At Bahrein and Henjam where the visibility appears
to be worse than elsewhere, it is recorded in the moming in less than
S per cent. of the observations. During the early summer months
bad visibility associated with duststorms becomes more frequent,
especially during the prevalence of the strong winds of the 40-day
shamal. The visibility ncar land is worse than at sea. This bad
visibility is very frequent on the Arabian side of the Persian gulf,
and in the Strait of Hormuz—in July the visibility is poor, i.e. less
than 2 nautical miles, on about one occasion in three in the early
morning at Bahrein and on about one occasion in fonr at' Henjam.
‘At .Bahrein thick sandstorms, sufficient to reduce the visibility to
less than a mile, are said to be caused only by fairly strong S. winds.

Bad visibility, apparently duc to salt haze, occurs also over the
Persian gulf during this season, and unlike the winter fogs it may last
for many hours, and occasionally even until the afternoon. The
visibility on the coast is usually about 4 to 6 miles, the lower visibility
being towards the sea in the mornings.

In August the visibility improves considerably over the whole
area, and is everywhere fair to good, but the haze still persists on
the Arabian side of the Persian gulf.

Autumn (September to November).—The visibility on the whole
is good in the autumn, except on occasions of carly morning fog or
when there is haze over the sca. It shows a well-marked improve-
meat between August and September, and continues to improve
in October and in some parts also in November.  Visibilities of over
10 miles are miach more frequent than in summer, and, with the
exception of Bahrein, they are recorded in over 80 per cent. of the
obscrvations in November and in many places in over 90 per cent,
Even at Babrein visibility is somctimes exceptionally good in this
Reason.

37

.87

-

~—

) o
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Visibility of less than 2 nautical miles occurs in less than § per
cent. of the observations in September and October, and nearly every-
where it is even less frequent in November. Duststorms occur
occasionally at the beginning of the season in association with
castern depressions and also in the latter part of the season with
western depressions, .

Early morning fog may occur on onc or two days a month in
most places, and at Gwadar on the Makran coast it is said to be
more frequent in October.

VI—CLGUD

Step diagrams showing the monthly variation of mean cloud
amount at the morning hour of observation are reproduced in
Fig. 34. The corresponding data are given in the general climato-
logical tables on pages 101-:10.
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T16. 34—MONTHLY. VARIATION 1N MEAN CLOUD AMOUNT

The figures below the step diagrams indicate Lhe annval mean cloud amount.
The diagrams for land stations are for the morning hour of observatimn,
0530 at Basra and (720 or 0500 at the oiher places.

Liagrams based on ships’ observations at ali heurs of the day are aiven for
throe areas of the sea, betweea longitudes 48°-55° E., §5°~57° K, and 57°-6¢° K,
respectively | they are distingmished by a slightly diflerent type of disgram
Irom that used fou the land stations. ’
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There is very little information with regard to cloud amount
over the sea: the few data that are avaiiable are summarised in
the iollowing table compiled from ships' observations. The tabie
shows the average -monthly cloud amount in three areas of the
sca, namely, the Persian gulf, 48°-55° E., the Strait of Hormuz
55°-57° E., and the Gulf of Oman, 57°-60° E. ‘
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!Jaﬂ. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Det. l Year

Persian - )
gulf 3.0 31 2.9 2.8 1.6 06 0-7 0-8 04 07 1-9 31118

Strait of .
Hormuz| 2-9 3-2 2:3 1-0 0-4 05 1:0 1-4 1-2 06 08 2:0} 14

Gulf of .
“Oman 2.0 3.0 2-8 23 01 07 23 32 1.3 0-8 1-4 23|18

Authority.—Bibliography No. 13. . .

Step diagrams drawn from these data are included in Fig. 34,
but in order to show the difference between data for the sea and land
the diagrams for the sea are in a slightly different form.

Table VII shows the monthly frequencies of different amounts
of cloud at three hours of observation at Basra (Shaibah) and at
two hours at Bushire, Bahrein, Sharjah, Henjam, Jask, and Muscat.
For many practical purposes it is the amount of low cloud, i.e: cloud
below 8,000 fect, rather than the total amount of cloud that is of
jmportance. Monthly averages of the amount of low cloud at
coastal places are accordingly given on page 76 ; although, except
at Basra, the information is available only for the short period of
four years. The corresponding averages of total cloud amount for
the same period are also included, for comparison, together: with the
difference between the two.. ’

The amount of cloud is comparatively small in all parts of the
region. Over the Persian gulf the average for the year as a whole
is only about 2 tenths or less, and it is not much greater even on the
shores of the Gulf of Oman ; it increases to about 4 tenths on the
western part of the Makran coast. : o

The season with the greatest amount of cloud is not the same in
all parts. In the Persian gulf the cloudiest season is the winter
when the western'depressions are frequent, whereas the summer is
almost cloudless.  In the Gulf of Oman and on the Makran coast
on the other hand therc are two periods of comparatively high
cloud amount, one in summer and one in winter. At Jask in the
west the amount in the cloudiest month both in summer and winter
is about 3 tenths ; but further east on the Makran coast summer is
definitely the cloudiest season of the year; at Gwadar, for example,
about 7 or 8 tenths of the sky is covered by cloud in July and August
compared with only 4 tenths in winter. In this region the sky is
frequently overcast with low cloud during the SW. monsoon. .

"Seasonal and diurnal variation

Winter (December to February).—In winter the amount of cloud .

on the shores of the Persian gulf is about 4 tenths and over the open
waters of the gulf itsclf about 3 tenths. The eastern shore of the

gulf is rather cloudier than the western. At Basra at the head of

the gulf rather more than half the total amount of cloud is below
CM)OO feet, but the proportion is rather less further south, and at

.
,
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MONTHLY AVERAGES OF THE AMOUNT OF CLOUD OF ALL
| TYPKS COMPFARKD WIEL THAL OF LOW cLoup
{Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. l)ee‘!vur

BASRA (SHAIBAH) fenths
0500. Total | 3 0-2 07
Low 2 0-0 0-2

Diff. 1- 02 05

1600. Total | 4 0-7
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Bahrein on the Arabian coast the .average amount of low cloud is
only about I tenth. The cloud is associated chicfly with the passage
of western depressions and occasionally the sky is overcast; the
chances of its being 7 tenths or more covered are 1in 3, and of its
being overcast about 1 in 10). The diurnal variation of cloud is
small. At Basra the amount is about 1 tenth greater at 1600 than
at U500 ; but at the nther places the ditference between the amount
recorded in the morning and afternoon is small and shows little
regular variation.

Over the Strait of Hornuz, especially on its eastern side, and over
the Guli of Oman the amount of cloud is less than in the Persian
gulf, the average being between 2 and 3 tenths. The amount i3

rather greater in January than in either December or February.-

but the difference is not large. Gwadar in the extreme east of the
region is exceptionaily cloudy with an average of ncarly 4 tenths ;
this high figurc is probably duc to the fact that there is a tendency
for depressions to break up near the mountains of the NW. frontier
and to prolong the period of disturbed weather in that neighbourhood.
In the morning berween one-half and one-third of the total cloud is
below 8,000 feet, in the afternoon the proportion is somewhat lower.
The chances of the sky being 7 tenths or more covered are about
1 in 4. and of its being completely overcast about 1 in 10. There
is very little diurnal variation.

Spring (March to May).—Over the Persian gulf the amount of
cloud in spring is about 3 tenths with little, if any, difference between
the amount over the sea and over thc land. Except at Basra,
where there is little change during the season, there is a decrease

of more than 1 tenth between March and May due to the decrease
in the frequency of westtrn depressions. The amount of cloud below
8,000 feet is small ; at Basra the average is between 1 and 2 tenths,
but at Bushire and Bahrein it is less than 1 tenth. The chances
of the sky being 7 tenths or more covered are about 1 in4 or | in §
at the northern end of the gulf, but rather less further south ; com-
pletely overcast skies are rather less common than in winter. The
change in cloud amount between the morning and afternoon is
insignificant. :

Over the Strait of Hormuz and the Gulf of Oman the amount
of cloud in March is rather less than 3 tenths, decreasing from west
to east. As in winter, Gwadar shows exceptionally high values,
The sky becomes less cloudy as the season advances, and by May
the amount is between 1 and 2 tenths on the western side of the
Strait and less than 1 tenth further cast. The amount of cloud
below 8,000 feet is about 1 tenth in March and appreciably less than
that in May. The chances of the sky being 7 tenths.or more overcast
arc between 1in 4.and 1 in 8 in March and about I in 12 in May.
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Even in March completely overcast skies are less frequent than in
winter and by May they are rare. The diurnal variation in the
amount of cloud is small and irregular.

Summer (June to August).—In summer the distribution of cloud
shows a well-marked change, and the cloudiest region instead of
being at the head of the Persian gulf is in that part of the Makran
coast which is affected by the moist winds of the SW. monsoon.

The Persian gulf,which is swept by the dry north-westerly shamal
winds, experiences almost cloudless skies. The average cloud amount
is less than 1 tenth and in some places is insignificant. Basra has
almost continuous sunshine during the day from May to September.
The amount of cloud decreases rapidly at the end of spring, and in
June, which is the least cloudy month of the year, the average is
only 0-1 or 0-2 tenths. There is a slight increase between June and
August, but even in August the amount is less than 1 tenth. Cloud
below 8,000 feet is almost non-existent, the small amounts shown in
the table for Basra being chiefly due to dust.

The amount of cloud increases from the Strait of Hormuz
eastward, and the increase is well marked east of Chahbar where
the coast is more exposed to the southerly winds of the monsoon.
Observations from ships indicate that the amount over the sea
is rather less than on the coast. In June the amount over the
Strait of Hormuz is about 1 tenth, and at Gwadar in the extreme
east it is as much as 4 tenths; there is a rapid increase during the
season, especially between June and July, and by August the amount
is nearly double that in June. -

In the Strait of Hormuz and in the western part of the Gulf of
Oman the amount of cloud below 8,000 feet is less than half the total
amount, but in the neighbourhood of Gwadar more than three
quarters of the total cloud in the morningis due to cloud below that
height. In the region to the east of Jask convectional clouds appear
in the afternoon in the early part of June, but later in the month
the low cloud is often stratiform in type and is related to the inversion
of temperature (see page 69). The chances of the sky being
7 tenths or more covered by cloud in the morning are about 1 in 10
in the Strait of Hormuz and probably about 1 in 3 in the extreme
east, though figures for Gwadar are .not available. Completely

_overcast skies are infrequent in the Hormuz strait,, but much less
so further east. -In the cloudy region of the Gulf of Oman there is
a very well-marked clearing of the sky between the morning and
afternoon hours of observation, and at Gwadar the amount of cloud
in the afternoon is less than half that in the morning. This clearing
is probably associated with the disappearance of the inversion of
temperature.

Autumn (September to November).—Over the Persian gulf the
average amount of cloud for the scason as a whole is between 1 and
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2 tenths. September belongs to the summer regime with almost
cloudless skies, but there is a gradual increase in cloudiness during
the season so that by November the amount is nearly 3 tenths and
winter conditions are becoming established. In September there is
very little cloud below 8,000 feet, and even in November the amount
at Basra is only just over 1 tenth and it is appreciably less further
south. The chances of the sky being 7 tenths or more covered are
very small in September, but by November they are between
lin3and 1in 5. Completely overcast skies are rare (luss than 1 per
cent.) at the beginning of the season and even in Novemberare less
than 1 in 15. The diurnal variation is small and irrcgular except
at Shaibah in November when there is a definite tendmcy for the
amount of cloud to increase between 0500 and 1600.

In the Strait of Hormuz, and especially in the Guif of Oman, the
amount of cloud decreases rapidly betwe:cn September and October,
but in the west it tends to increase again slightly in November.
In general September belongs to the summer regime and November
to the winter, October being one of the least cloudy months of the
year. In September the average amount is between 1 and 2 tenths
in the west, rising to over 6 tenths at Gwadar ; in October the average
is about 1 tenth over most of the region, but 3 tenths at GWadar,
and in November it is between 1 and 2 tenths everywhere. Asin
summer, cloud below 8,000 fcet accounts for the greater part of the
total in September in the cloudy region near Gwadar, but elsewhere
the amount of low cloud is small. The chances of the sky being
7 tenths or more cloudy are rather variable ; in the west-they are
very small in September, but in November are about 1in .- In the
east they are probably about 1in 10 in Noveuiber and mudh greater
than that in September, but exact figurcs are not available.' .

During the period of the SW. monsoon there is a definite clearing
of the sky in the afternoon on the Makran coast, but. later in the
season the diurnal variation is inappreciable.

Height.—In recent years observations of the h:ieht of elond have
become a routine observation, but sufficicnt ... v not yet accu-
mulated to give a reliable normal for the reg: .» - 7 = iliration,
and the results quoted in the following parag:. . - .:'stse e rogarded
as approximate only. o

One method of fmdmg the level of the cleid hass is to note the
height at which pilot balloons are lost in ciaid. Thiz method is
subject to some limitations because occasions wien ne pilot-balloon
ascent was practlcable on account of rain, i, or very Jow cloud,
are liable to be omitted ; such limitations ar:, however, likely 1o be
less serious in a region of clear skies like Hie Porsian wult, The

following table summarises the results obtaiincd by this method at
Bahrein and Gwadar.,
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NEIGRT OF HASE OF 1OW CLOouD
Percentage number of days on which l»atlloona becatne invisible between definite linity,

beight. .
Bahrein Gwadar

. . - - e I ! -

Height Jan. | Apr. July ' Nov. , Jau. Apr. ‘ July Nov.

! - e

i n

Jeet a.m. p.m.laan.poo fa . panniadn. paakiiaan, pan.a.m., p.olia.n poaga.a. poa.
Above 10,0001 83 66 | 54 pﬁﬁ 27 pl4- €5 p77 52 p&J 70 p76 31 PSI ' 79 8§
8,000 10,000 13 10| 10 10 6 5 4 4 7 1 7 8 3 3 0
6,500- 8000] 6 B |11 10 8 14 7 W0 4 7 3 7 4 2 1 1
5,000- 6,500 12 9 3 7110 26 8 2 5 10 7 3 7 4 7 0
3,300 sooo 6 1|9 0|19 20| 5 oL 8 5{ 3 2{10 8 6 0
1600- 300 4 3 7 2|23 16 4 0 5 3 4 0]40 13 70
1 000— 1 600 0 o 0 0 1 1 9 0 o 0 7 0 2 0 0 0
Below 1000 0O of 0 o1 0 0} 0 0 0. 0| 0 0{ 0 O 0 O
No ascent 6 3} 6 § 6 4 8 ,7 9 11 5 4 319 | 9 4

Authority. —Bnbllography No. 6.
Periods.—Bahrein : a.m. g]an 1928—]July 1932 ; p. m. Nov. 1929—July 1932,
, Gwadar : a.m. Nov. 1827— July 1932; p.m. Nov. 1929--]July 1932,

Of even greater practical importance-from the point of view of
aviation is information of the height of the cloud base on occasions
when the sky was 9 or 10 tenths overcast. Such observations as are
avaxlable are summarised in the following table :—

FREQUENCY OF SKY 9 OR 10 TENTHS OVERCAST wx'm
cLoup BELOw 8,000 FEET

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.|Year
Basra
(SsA1BAR) . days

0500 3 3 3 3 1 <1 <1 0 0<1 3 4|2

0900 3 2 2 1 1 0 <1 0o 0 0 1 516

1600 1 1 2 2 <1 1* 4¢ 2¢ <1 1 1 2119
BaHRRIN . v

g 1 0 1 0o 0 0 0 0 0o 0 0 o0 2

afternoon| 0 0 0 [ 0 0 0 0 0 o 0 o0; 0
SHARJAR

moming | 1 2 <I 0 0 1<l 0 1 0 O0<t! 7

afternoon| 0<1 0 <1 0 O 0 0 O O 0 <I| 1
GWADAR

morning 2 1 1 <1 0 7 8 18 7 3 0 047

afternoon |<1 <1 o o o o 2 7 1 0 0 <1]1i2

Authorities — Bibliography Nos. 38, 42. ,
N Pelns‘g?: Shaibah, 1935-7 ; Bahrein and Sharjah, 1937-8 ;  Gwadar, Jan. 1937-
ov. .

* It is probable that these occasions are due to dust and not to true cloud.

Cloud below 1,000 feet is rare. At Shalbah cloud of any amount,
however small, below 1,000 feet is likely to b¢ encountered on less
than § per cent. of occasions ¢ven in winter when it is most frequent.
In the other seasons, if dust be excluded, it is very rare.

1 * )
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Rain
VII—RAIN AND HAIL
1—RAIN

~ Step diagrams showing the monthly averages of rainfall and
rain days are reproduced in.Fig. 35; the corresponding data are
given in the general climatological tables on pages 101-10.
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F;c.. 35—MONTHLY VARIATION OF RAINFALL AND IN THE FREQUENCY OF
“RAIN DAYS

_ The figures below the step diagrams indicate the total annunal amount of rain

in m_lllunvt;«s and the total nember of rain davs in the year respectively.

A rain day is defined as one on which 2:54 nim. (-1 in.) or more of rain falls,

41

b o,

3 82 Persian gulf and Gulf of Oman

The definition of a rain day adopted in this Part is that used by
the Indian Meteorological Department, namely a day on which
2-54 mm. (01 in.) or more of rain falls.

General.—Over the greater part of the region the climate is of
the ** desert ” type. The small and variable amount of rain that
falls depends a good deal on the configuration of the Jand, and the
places with the heaviest falls are amongst the hills. .

The rainfall is limited almost entircly to the winter meonths,
November to April, and is usually associated with the passage of
western depressions. In the Persian gulf it is heaviest on the coast
of Iran, where it is accentuated by the orographic effect of the high
land near the coast. From May to October rain falls only in
occasional years. . :

On the western part of the Makran coast the rainfall is uncertain
and small, sometimes there is hardly any rain for two or three years
but occasionally a large fall may occur.

Annual rainfall.—In the Persian gulf the rainfall is least on the
southern part of the Arabian coast, where the total fall for the whole
year is less than 100 mm. (4 in.). It increases slightly towards the
north-west and exceeds 200 mm. (8 in.) at Mohammerah, and
275 mm. (11 in.) at Bushire. Over the Strait of Hormuz and the
Gulf of Oman the average is between 100 and 125 mm. (4 and 5 in.)
rising to 163 mm. (6-4 in.) at Gwadar.

The number of rain days is very small. Over nearly the whole
area it is less than 10, but it exceeds that figure at the head of the
Persian gulf, rising to 18 at Bushire and to 21 at Mohammerah.

Seasonal variation.—On the average the amount of rain is
greatest in December and January, but even in the wettest of those
months the average at most places is only about 35 mm. (1-4 in.)
and there are only 2 or 3 days in the month when the amount of
rain exceeds 2'5 mm. At the north-western end of the gulf the
amount is rather greater, the average in- December, which is the
wettest month, is 63 mm. (25 in.) at Mohammerah and 80 mm.

~(3-1 in.) at Bushire falling on 4 or 5 days. The rain in this season

is almost invariably associated with the passage of western
depressions, and is heavier on the Iranian coast than op the Arabian.
Owing to the orographic effect heavy rain may occur before the
arrival of the warm front on the Iranian coast though there is only
drizzle on the Arabian coast. ‘

At Muscat on the Arabian coast of the Gulf of Oman rainfall,

"~ due to the cold fronts of western dcpressions, often arrives after it

would normally be expccted frem th: position of the front, the

delay in some cases being as much-as a day. This is probably due:

;«;“a.n orographic effect as Muscat is situated on the lec side of the
s.
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Records at Basra indicate that rainfall is most frequent between
0400 and 0800 and least frequent between 2000 and midnight.

In spring the rainfall is usually associated with thunderstorms.
In March it is appreciable in some years probably in association
with western depressions, but the average nowhere exceeds 40 mm.
(1-6 in.) and in most places is less than 20 mm. (0-8in.). Very little
rain falls in April, and more often than not May is entirely rainless.

In summer the whole region is nearly always completely rainless,
but east of Jask heavy rainstorms have been known to occur.

“The dry season usually continues until the end of October, and
in November rain begins to fall again, though the average is nearly
everywhere less than 25 mm. (1 in.).. In the Persian gulf heavy
thundershowers occur in some years in October and November in
association with western depressions. ‘

Extremes of annual and monthly rainfall.—The following table
gives the highest and lowest amounts of rain that have been recorded
in each month and in the year at Shaibah, Bushire, Bahrein, Jask,
Muscat and Gwadar. v

MAXIMUM AND MINIMUM MONTHLY AND ANNUAL RAIXF.—\LD
The period over which the observations extend is given in brackets under each place
Jan. Feb, Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. ]Yeaz

—

’ millimetres co
(a) Shaibah 84 73 4 20 11 0 0 £ 0 21 194 €9 1307
7 (15 years) 5. 1l 03 oF 0 oo 0 0(10)<I <I |0
b) Bushire 998 160 110 54 14 O O 5 O 52 207 337 lev0
& (‘s‘ﬁs years) | 0(2) 0(3) 5(&) oIRyo(dl) 0 0030 0 0(46) 0(17) 0(5) | 0(1)
(c) Bahrein s1 6 65 28 13 0 (] 0o 0 4 70 911227
A @12 years) | 0(8) 0(3) o(4) 0@ o1d) 0 0 0 00(20) 0(13) 0(¢) | 14
() Jask 151 80 121 89 9 21 18 7 0 47 73 120 1208
(37-_8 years) 0(%) 0{10) 0(15) 0(21) 0(36) 0(33) 0(36) 0(37) 0 0(29) 0(20) o) 8
() Muscat 142 99 65 98 4 64 8 15 O 44 77 116 268
(37-8 years) | 0(6) 0(7) 0(14) 0(24) 0(37) 0(34) 0(35) 0(34) 0 0(31) 0(18) 0(20) ' 12
() Gwadar 10 149 69 88 O © 6 0 O 0 17 258 328
(8-10 years) | 0(3) 0(2) 0(2) M) 0 08) 0(7) 0 0 0 03) 02) |102

Authorities—Bibliography Nos. («) 42, (b) 8, (c) 37. o

Note.~The figures in brackets indicate the number of times during the period that the
particular month had no measurable rain ; no figure is given for the months when rain has
never been known to fall,, .

The normal rainfall is' given in the general climatological tables.

The table shows that any month of the year may occasionally
be rainless in any part of the region, Rain is extremely rdre in any
of the months from June to September and in the Persian gulf is
almost unknown ; in the Gulf of Oman it has been known'to fall on
very rare occasions in June, July.and August in association with
-eastern depressions but in no part of the area has it ever been
‘recorded in September.

In the winter months rain is sometimes comparatively heavy.
Floods occasionally occur at Baghdad on the Tigris river. A very
heavy rainfall in January 1896 caused the river to rise 8 feet in

C T} - s ®
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one night, with the result that the embankments were broken down
and a sca of water about 23 miles in length and some 6 miles wide,
formed round Baghdad., The water 105¢ to a higher level than the
city which is, howcver, surrounded by a glacis. In April 1594 and
March 1923 fluods also occurred.  Oun: the latter occasion the river
again burst its banks flooding 300 square miles of descrt and isolating
the city.

_ On the Arabian coust of the Persian gulf falls exceeding 10 1.
(4 in.) in a month are practically unknown, but on the Iraniun coast
at Bushire, 300 mm. (12 in.) has been exceeded in both December and
January. In the Gulf of Oman falls of over 100 mm. (4 in)) haye
been recorded from December to March, and 250 mm. (10 in.) was
recorded at Gwadar on one occasion in December and 150 mm.
(6 in.) in February. i

Maximum rainfall in 24 hours.—Monthly values of the highest
records of rainfall in 24 hours, from. one morning observation to the
next, are given in the general climatological tables on pages 101-10.

The heaviest fall shown is 140 mm. (5-5 in.) at Bushire in January.
Such a heavy fall is quite exceptional and in most parts the heaviest
fall has not exceeded 80 mm. (3-1 in.).

During the passage of a tropical cyclone on June 4-5, 1890 it
rained for 24 hours continuously at Muscat and nearly 300 mm. (12in.)
of rain fell. '

L]
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2—HAIL : :

Hail is very rare in any part of the region. It is experienced
very occasionally during the months from November to April
in association with thunderstorms.

VIII-TEMPERATURE
1—AIR TEMPERATURE
Data of the monthly means and cxtremes of the temperature
of the air at coastal places are given in the general climatological
tables on pages 101-10. The table below, compiled from ships’
observations, gives the mean temperature of the air over the sca in
the Persian gulf, the Strait of Hormuz, and Gulf of Oman.
MEAN 'fEMPERA‘l’URE OF THE AIR OVER THE SEA

Jan. Feb. Mar. Apr. May June July Aug. Sept. 9ct. Nov. Dee.
Persian gulf degrees Fahyenheit
©48-50°E.1 59 60 64 71 80 85 90 o1 83 8 72 64
50-52°E.| 65 65 68 75 80 84 89 O1L 89 85 I8 v
52-55°E. | 68 69 72 76 81 85 80 ©1 ©0 &7 8O 72
Strait of . - ‘
Horinuz
55-57°E.| 69 70 73 77 82 87 80 92 60 85 80 .73
Gulfof Oman | .
57-59°E.{ 70, 71 74 80 85 88 88 8 8 84 79 74
59-60°K.| 71 72 74 80 8 85 84 82 81 82 79 75
60-62°L. | 72 73 75 80 84 84 83 81 81 82 78 75

Authorities.-—Bibliography Nos.. 13, 42.
Note—Very fow data are available in some parts so that the temperatures are
only approximate. (
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General.—The average annual temperature in different. parts of
the region varies between 75° and 82° F. At the head of ‘tl'x_c_ gqlf
and on the northern part of the Iranian coast the average is75°F,;
it is about 78° F. on the Arabian coast, rises to 80° F. in the Strait
of Hormuz, and falls to 78 I'. on the Makran coast. Muscat is
exceptional with the high average temperature of 82° F., which is
said to be due partly to a f6hn cffect.

In the Persian gulf and Strait of Hormuz the hottest months of
the year are July and August, but in the Gulf of Oman the period
of greatest heat is in Junc before the arrival of the SW. monsoon.
Over the whole region January is the coolest month.

The annual range of temperature is much greater at the head of
the Persian gulf than further south. Over the sea in that region the
difference between the mean temperature of the hottest and coldest
months exceeds 30° F., and at Rasra (Shaibah) it is as much as
- 44°F. The annual range diminishes southward along the gulf:
in the Strait of Hormuz it is about 22° F. over the sea and 25° F.
on the coasts, and in the eastern part of the Gulf of Oman it is
14° F. over the sea and about 22° F. on the coasts. - o

“The daily range of temperature over the sea is not likely to be
large, except in the immediate neighbourhood of the land. On the
coasts it depends very much on the degree of exposure to the sea.
On the average, taken over the year as a whole, it is about 10° I, at
Muscat, rather less than 15° F. on the Makran coast, and over the
greater part of the coast of the Persian gulf, more than 20° F. at the
head of the gulf and nearly 30° F. at Shaibah. It is subject to annual
variation, being least in the rainy season.

The extremes of temperature on record range from 19°F. in
December to 125° F. in July, a difference of 106° F.; both were
recorded at Basra (Shaibah). The extreme range over which the
temperature is likely to vary. in any single year is from 27° F. to
119* F. at Shaibah and from about 45° F. to 105" F. elsewhere.

Air tem per‘am;:

. Seasonal variation .

Winter (December to February).—The average temperature of the
air over the middle of the Persian gulf in winter is some 53° F.higher
than on the coasts in the same latitudes, and there is at the same time
a well-marked gradient of temperature from south tonorth. January
and February are the coolest months of the year and the lowest
temperatures often occur in the first half of February.

Over the sea, in those months, the temperature at thehead of the
gulf is about 60° F. ; it rises steadily south-eastwards to 70° I'. in the
Strait of Hormuz, and to 72° F. off the Makran coast. On the coast
the temperature at the head of the gulf ranges from about 50° I. at
night to 60° F. in the hottest part of the day, though inland at Basra
(Shaibah) the night temperature falls below 45° F.  The temperature

C

43

‘» "“ C

386 Persian gulf and Gulf of Oman

at Shaibah in January is very similar to that experienced insouth-
east England in May. In the Strait of Hormuz the temperatures
are higher than at the head of the Gulf by some 10° F,, ranging from
60°F. at night to between 70° and 75° F. by day, so that in this arca
even in mid-winter temperatures are several degrees’higher than are
normally experienced at mid-summer in south-cast England. On
the Makran coast the range of temperature is from 57° F. at night to
73° F. during the day, and at Muscat on the southern shore of the
Gulf of Oman from 66° F. at night to 75° F. by day.

On some occasions high temperatures have been reached even in
mid winter. In all parts and in all months the temperature has
exceeded 80° F.; the highest temperatures on record in this season
have been recorded at Muscat. with 87° F. in January and 96°F. in
February. .

Frost is almost unknown except near the head of the Persian
gulf. At Basra (Shaibah) a temperature of 19° F. has been recorded,
and at Kuwait one of 27° F.; at Bushire also the thermometer has
fallen to 32° F., but in other parts of the gulf the temperature rarely
falls much below 40° F., and at Muscat, during a period of 38 years,
the lowest temperature recorded is 49° F. Over the sea the tempera-
ture is not likely to fall much below 40° F. even at the head of the
gulf, and in the Strait of Hormuz and Gulf of Oman it rarely falls
below 60° F., except possibly in the immediate neighbourhood of the
coast.

Spring (Marchto May).—The temperature rises rapidly throughout
the season. Over the sea at the head of the gulf the temperature in
May is 20° F. higher than in February, over the southern part of the
gulf it is between 12° and 15° F. higher than in February, and in the
Gulf of Oman 13° F. higher. On the land the rise is even more rapid.
At Basra (Shaibah) the average rise from February to May is 30° F.,
which is more than the average difference between mid summer and
mid winter in south-east England ; further south the rise is less and
amounts to 24° F. at Bushire, 22° F. at Bahrein and to 17° or 18°F. on
the Makran coast.

The distribution of temperature in May is very different from
that in winter. The gradient of temperature from south to north is
much less steep, and owing to the very rapid rise of temperature over
the land the temperature on the coasts is some 3° or 4° F. higher than
over the sea in the same latitudes.

Over the sea the temperature is about 80° F. over the whole of

_ the Persian gulf, with very little variation from place to place; it

rises to 82° F. in the Strait of Hormuz and to 85° F. over the Gulf of
Oman. o -

On the coasts in May the temperature is already very high.
The average is about 85° F. At night the temperature falls to between
75° and 80° F. in most places, and by day it rises to 90° or 95° F. on
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the coast, and to over 100° F. inland. Except at the head of the
Persian gulf the temperature rarely falls below 65° F.in May, and even
at Basra (Shaibah) the lowest temperature ever recorded in-May is
as high as 59° F. In all parts the temperature has been known to
exceed 103° F., at Basra on one occasion it rose to 115° F..and at
Muscat and Gwadar to 112° F. .

Summer (June to Augusi).—Over the Persian gulf the tempcrature
reaches its highest values in July and August. The distribution in
those months is similar to that in May, but the values are about 10° F.
higher. Over the sca the average everywhere is about 90° F.; on the
coasts it is about 1° or 2° . hizher, ranging from between 80° and
85° ¥. at night to between 85° and 105° I'. during the day. . Inland
the temperature is considurably higher and at Basra (Shaibah) the
average at the hottest time of the day in August is 112°F,

Over the Struit of Hormuz the average temperature in August is
about £2° F., and difiers little from that on the coasts where the daily
range is from 85° F. 1o §7° F. ' . A

Over the Gulf of Oman June is the hottest month with an average
temperature of 88° F. at the western end of the gulf and 84° F. off
the Makran coast. With the onsct of the SW. mensoon the tempera-
ture falls appreciably, sspociails in the east, and by August there is a
wellanarked gradient castwards along the gulf.  In that month the
temprrature is about £77 F, i the castern cont of the Musandam
peninsul, it {alls to 84" F. off the Makran coast, and to below 80°F.
off Ras al Hadd. Owing to the cloudy skies the daily range is small,
at Gwadar the temperature rises ta 87° F. by day and falls to 77° F.
at night, and at Muscat to 91° F. by day and 84° F. at night.

The temperatures in August are sometimes exceptionally high, and
with the lighter winds which are characteristic of the latter part of
the summer the heat is often very oppressive. Over the sea the
temperature is not likely to rise above 100° F. The heatincreases
inland, and at Basra (Shaibah) in June, July, and August the
temperature has been known to cxceed 120° F. ; even on the coast
it has riscn above 110° F., and it rarely falls below 70° F. . At Khor
Kuwai (26° 21’ N., 56° 22’ E.) cff the western end of the Musandam

sninsula, the heat in summer has been reported to be intense.

M.S. Sphinx, whilst there early in August 1906, remarked that with
a frec circulation of air under double awnings, for three days and nights
‘the lowest temperature at night was 90° F. and the highest. during
the day was 99° F. . ;

Autrmn (September to November).—In September the distribution
of temperature differs little from that in the summer months.  Over
the Persian gulf the average temperature is nearly $0° F.-and along
the Gulf of Oman there is a steep gradient castwards, the temperature
falling from 20° I, in the Strait of Hormuz to little more than 80° F.
off the Makran coast. -
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Between September and October the temperatuee over the Persian
gulf falls appreciably, bat in the Gulf of Oman it changes very little
and on the Makran coast it rises slightly as soon as the SW, nionsoon
begins to recede.  On tiat coast it is not until the end of Qctober .
or varly in November thut any fall of temperature 1s apparent,

Persian gulf and Gulf of Oman

In November the gradient of temporature from south to north,
which is characteristic of the winter months, has become re-established
and the temperaturc of the air over the sea is again higher than that‘
over the Jand. At the head oi the gull the temporature over the
sca is about 72° F. ; it riscs southwards along the gulf at fiest rapidly
and then more slowly, reaching 80° F. in the Strait of Hormuz. On
the coast t.he temperature in®the extreme north ranges from about
60° F. at night to 80° F. by day. Further south and on the northern
shore of the Gulf of Oman the temperature at night is between 65°
and 70° F. and in the day between 80° and 85° F. At Muscat it ranges
from about 75° F. at night to 8¢ F. by day. :

At Basra (Shaibah) the weather may be cold even in November,
and a temperaturc as low as 32° F. has been recorded, with 42° F. at
Bushire ; elsewhere the temperature rarely falls below 50° F. High
temperatures are not infrequent, and values exceeding 90° F. have
been recorded in all parts of the region. Temperatures above 100°F.
have been experienced in September and October, but they are not
likely to occur in November. '

Diurnal variation.—Over the open sea the diurnal range of
temperature is probably not more than 2° or 3° F., though it is likely
to exceed that value in the immediate neighbourhood of the coast.
On land the local exposure of the place of observation has a consider-
able effect on the range and there will be differences also from one
season to another. In general the range is greater in the dryseason
than in. the wet. At the head of the Persian gulf, where winter is
definitely the cloudy and rainy seasen, the range shows a large annual
variation ; at Basra (Shaibah) the range in the winter months is
about 20° F., it exceeds 25° I'. during the other months of the year
and reaches a maxiruum of 35° . in September, which is more than
twice the average at Kew Obscrvatory in the same month,

Elsewhere in the Persian gulf the range is less and is for the most

part between 10° and 15" F., showing little reguk iati
month to month. ¢ guleu‘ variation from

On the northern shore of the Gulf of Oman the average
vear as a whole is 14° F. The range is greatest in late ‘autgmlioa'}txz‘:
it amounts to 18° F., and fallx to only half that amount in July and
August during the cloudy weather of the SW. monsoon. At Muscat
on the southern shore the renge is simall throughout the year ; the
average is only 9° ", and in 1o month does it differ from that by ‘more

than 2° F.’
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2—SEA TEMPERATURE

The isotherms of sea surface temperature of 70°, 80°, and 90°F.
are shown in the monthly charts of surface winds, Figs. 4-9 on
pages 18-23.

In the Persian gulf and Strait of Hormuz the temperature of the
sea surface reaches its lowest value in February, and its highest in
August ; at the northern end of the gulf the annual range in the
monthly means is nearly 30° F., from about 60° F. in February to
90° F. in August ; in the south the range is about 20° F., the winter
temperatures being some 10° or 12° F. higher than in the north and
the summer temperatures almost identical. Throughout the year
except possibly in May the temperature off the Arabian coast is
usually a degree or two lower than off the Iranian coast.

In the Gulf of Oman also, the lowest temperature on the average
is in February, but the highest values of the year occur in July at
the western end of the gulf and as early as June at the eastern end.
The arrival of the SW. monsoon prevents the continucd rise of sea
temperature through the summer. In this region the annual range
is between 10° and 15° F.; less than half that at the head of the
Persian gulf, :

M

Seasonal variation

In the winter months from December to February there is a well-
marked gradient in the temperature of the sea surface along the
Persian gulf. The lowest temperatures are in the extreme north,
where in December ‘the average is about 65° F., and in February
about 60° F. The temperature increases southwards, at first rapidly
and then more slowly, and in the south of the gulf and in the Strait
of Hormuz the average in December is about 74 )., and in February,
about 71°F. In the Guld of Oman and off the Makran. coast the
corresponding values are 75° F. in December and 72° or 73° . in
February.

During the spring the temperature gradually increases, the most
rapid rise being between April and May. In the north the rise of
temperature is greater than in the south, sv that the steep gradient of
temperaturc which is characteristic of the winter months gradually
slackens, and by May the difference bitween north and south is only
57 F,, from 77°F. at the head of the guif to 82° F. in the Strait of
Hormuz. There is a further slight increase castwards along the Gulf
of Oman to about 84° . off the Makran coast.

During the cloudless suinmer months the temperature of the
water of the Peesian gulf continues to rise, and by August the tempera-

ture in all parts is rather more than 80° I'., with very little difference 45

from place to place. In summer the conditions on board ship may
be very tying owing to this exeossively high sea temperature which
in August and Scptember has been known to reach 98¢ F., and, except
at the head of the gulf, is seldom below 90 F.
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In the Gulf of Qman and off the western part of the Makran
coast conditions are somewhat ditferent and temperatures are lower,
Owing to the arrival of the SW. monsoon the temperature in the
eastern part of the gulf ceascs to rise in June, and in the western part
in July, and there is a gradual fall of 1° or 2° F. until Scptember.  In
the hottest month the temperature in the western end of the gulf is
88° or 89° IV, and off the Makran coast 84° F. ; throughout the summer
there is a slight gradient of temperature from west to east. In
August the sea temperature at the western end of the gulf is about
87° F. and off the Makran coast 82° IF., but it falls to less than 80° F.

off Ras al Hadd. The much lower temperatures in this region com-.

pared with the Persian gulf are probably due partly to the effect of the
SW. monrsoon and the cloudy skies associated with it, and partly to
the much greater depth of water. :

In September the sea temperature of the Persian gulf and of the
Strait of Hormuz begins to fall ; the fall is more rapid at the northern
end of the gulf than at the southern so that a well-marked gradient
gradually becomes established, and in November the temperature at
the northern end is about 73° F. and at the southern end about 82° F.

In the Gulf of Oman there is not much change of temperature
between August and October. At the western end there is a fall of
about 2° or 3°F., but at the eastern end the temperature tends to
rise slightly in October as the SW. monsoon recedes. Over the whole
of the gulf there is a well-marked fall between October and November,
and in the latter month the sea temperature is about 80° F.

3—RELATIVE VALUES OF SEA AND AIR TEMPERATURE

The difference between the temperature of the surface of the sea
and of the air above it is comparatively small at all times of the year.
The air is generally colder than the sea from about October to
February and warmer than the sea from about March to July. In
August and September the air is warmer than the sea in the Persian
gulf and colder than the sea in the Gulf of Oman.

The differences in temperature, however, are nowhere very large,
and, on the average, in no month are they likely to.exceed 5° F. in the
coastal regions and 3° F. over the open sea.

‘IX—HUMIDITY : :

The general climatological tables on pages 101-10, give the mean
monthly relative humidity in the momning and afternoon at Basra
(Shaibah), Bushire, Bahrein, Sharjah, Jask, Chahbar, and Gwadar,
and in the morning only at Henjam and Muscat. The mean monthly
wet-bulb temperatures are also included in the tables. It should
be noted that at most places the mean values are based on a period
of four years only, and owing to the large variation in the monthly
values from one year to another a mean based on so short a period
is liable to considerable uncertainty.
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 General.—At Basra (Shaibah) at the head of the Persian gulf
and on the northern part of the Arabian coast the relative humidity
shows a well-marked seasonal variation with highest values in the
winter, which is the rainy season, and lowest values in the late
spring or in the summer. At Bushire on the Iranian coast, and
at Sharjah, the maximum is also in winter, but there is a secondary
maximum in summer, and the lowest values are in the transition
months of April-May and September. In the Gulf of Oman there
are also two maxima in the year ; at the western end of the gulf the
two are of almost equal importance, but further east the principal
maximum is in summer and the secondary in winter. The seasonal
variation is thus similar to that of cloud amount. '

The diurnal variation of relative humidity is large, and in dis-
cussing and comparing the data it is important to know the hour at
which the observations are made. The following seasonal notes are
based on observations at approximately 0730 or 0800 local time
unless otherwise stated. Where the values are for the afternoon
they are for the hours 1530 or 1600. '

Seasonal variation

Winter (Decembar to February).—Over the open sea t‘t;e mean
relative humidity: in January is between 70 and 80 per cent.;
observations are too few to show the details of the distribution.

On the coasts on the north of the Persian gulf where winter is the
rainy season the relative humidity at the morning hour of observa-
tion exceeds 80 per cent., and at the time of maximum probably
exceeds 90 per cent. At Basra (Shaibah) and Bushire January is
usually the most humid month, at Bahrein the change from month
to month is small and irregular. The humidity decreases southwards
to about 75 per cent. or less in the Strait of Hormuz. On the
northern shore of the Gulf of Oman the relative humidity increases
eastwards from about 70 per cent.at Jask to about 80 per cent. at
Gwadar. At Muscat, on the southern shore, the mean is just under
70 per cent.

The humidity in the afternoon is likely to be between 10 and
20 per cent. lower than in the morning, and inland it may be 30 per
cent. lower. " : -

No information is available as to the range of values likely to be
recorded over the sea and on the coasts, but at Basra (Shaibah)
the air may on some occasions be completely saturated, while on
others the humidity may be as low as 12 per cent.

Spring (March to- May).—During the early spring the humidity 46

gradually decreases over the whole region. Over the Persian gulf
this doecrease continues throughout the season, and in May the
average on the coasts at 0730 is about 70 per cent. Inland at
Basra (Shaibah) the fall during the spring is very rapid, and in May
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the average at the time of greatest hunndity is only 58 per cent.
and at 0900 only 30 per cent. Sharjah in the south also shows the
Jow value of 55 per cent. : '

On the northern shore of the Gulf of Oman the humidity increases
slightly between April and May in the cast, but in the-west and on
the southern shore it continues to decrease throughout the spring
months, so that by May there is a well marked incrcase of humidity
eastwards from about 65 per cent. at Jask to over 80 per cent.
at Gwadar.

At Shaibah, the humidity has been known to fall below 5 per cent.
in all the spring months, indicating almost completely dry air,
though by contrast, on some occasions the air may be saturated.
The vormal daily range in this season at Shaibah is between
35 and 45 per cent. On the coasts the difference of humidity between
the morning and afternoon decreases during the spring, and by May
it is small at most places.

Summer (June to August).—Over the sea the relative humidity
in July increases from north to south. At the head of the gulf it is
about 50 per cent., in the Strait of Hormuz about 75 per cent.,
and on the Makran coast abouat 80 per cent. Obscervations, however,
are very few and these figures must be treated with reserve.

On the shores of the Persian gulf the humidity in the morning is-

about 70 per cent. ; it shows very littic change from month to month.
Inland the air is very dry. DBasra (Shaibah) records only 200 or
25 per cent. as' the normal at 0900. The incrcase towards the
coast is very rapid. The NW. shamal wind picks up moisture as it
passes southwards over the sca, and at Henjam the mean is about
75 per cent. There is a further increase eastwards along the northern
shore of the Gulf of Oman from about 75 per cent. at Jask to nearly
85 per cent. at Gwadar. Muscat on the southern shore experiences
a rapid increase of humidity during the season, especially between
June and July, when it is affected by the SW. monsoon ; the humidity
increases from just over 60 per cent. in June to 80 per cent. in
August, which is the most humid month of the year.

The variation of humidity between (0930 and 1530 is comparatively
small on the coasts. At many places the mean values at these hours
are almost identical, and nowhere do they differ by more than about
10 per cent. Inland the variation is greater.

On some occasions the air at Shaibah may be almost completely
dry. On the other hand 2 humidity of 79 per cent. has been recorded
there in July, and saturation has been reached in August.

The lower humidity and the greater diurnal variation make the
intense heat more tolerable inland than on the coast. The extreme
dryness has some interesting efiects: drinking water put out in
porous vessels in the wind at midday has been known to cool from
a temperature of over 100° F. to less than 70° F. It is reported that
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on board ship at Basra woodwork dries and shrinks sometimes to
such an extent that the wood of the cabins breaks away from the
supports and there may be cracks 3 or 4 tenths of an inch wide.
Teak is said to withstand the dryness best.

On the coast, on the other hand, the humidity, coupled with
high temperature, may be very trying, and many people leave the
coast in summer for this reason.

Autumn (September lo November).—During the autumn the
humidity on the shores of the Persian gulf increases as the southerly
‘winds associated with western depressions begin to make themsclves
felt, and by November the mean in the morning is between 75 and
80 per cent., inland at Basra (Shaibah) it is just over 60 per cent.
In the Gulf of Oman the humidity decreases after the cessation of the
southerly winds and in November the average is rather lower than
in the Persian gulf, varying from about 65 per cent. in the west to
just over 75 per cent in the east.. ‘

The diurnal range varies very much from place to place, but in
general the humidity in the afternoon falls below 70 per cent. and
in some places to 55 per cent. or less.

On occasions the air at Shaibah may be almost completely dry ;
in all the autumn months humidities below 5 per cent. and above
98 per cent. have been recorded. '

Diurnal variation.—The diurnal variation of relative humidity
is large. Detailed information about the highest and lowest values
during the day is not available for any places in the region under
consideration, but the following table of average values at Basra
(Shaibah) at the three hours 0500, 0900, and 1600 (Z-3) gives some
idea of the variation likely to be encountered. Shaibah is some
6) miles from the open sea. At places on the coast the diurnal
variation is likely to be less, and over the open sea it is probably
quite small. :

Basra (Shaibah)—wran RELATIVE HUMIDITY
Period : Mar. 1928—Feb. 1938.

Hour ; Jan. Feb. Mar. Apr. May June July Ang. Sept. Oct. Nov. Dec. ;Yrar

N | S—
(Z-3) : per cent. S
0500 ‘ 9 88 75 67 55 46 34 38 44 51 76 87 ' R3
(w00 - 83 76 55 43 31 25 21 23 26: 35 60 7R 46
1600 85 45 32 27 20 17 14 14 14 20 39 53 i 29
Range | 38 43 43 40 35 29 20 24 30 31

37 34 34

" Juthority.-~Bibliography No. 42,
It is probable that the highest values of the twenty-four hours
are recorded in the early morning, shortly before sunrise, and the
lowest in the carly afternoon, so that the values given in the general
climatological tables do not show the extreme daily range.
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Wet-bulb temperature.—Mcan values of the temperature cf the
wet bulb, where possible for both morning and aftecrnoon hours of
observation, are included in the general climatological tables.

The wet-bulb temperature is of importance mainly because it
gives an indication of the combined effect of high temperature and
high humidity on human comfort. It has been estimatcd that when
the reading of the wet-bulb thermometer is above 78° F. continuous
hard physical work is impracticable. On the average in this region
the wet-bulb temperature remains below this limit from November
to April. In May, 78° F. is exceeded at some places on the average
in the afternoon, but except at Chahbar, not in the morning. From
June to September it is exceeded at nearly all places at both the
morning and afternoon hours. The highest monthly mean shown
in the tables is 87° F. at Bahrein in the afternoon in August. Wet-
bulb readings of 85°-88° F. werc recorded on ten successive days in
August 1930 in a ship in the southesn section of the Persian gulf.
At places inland the humidity is probably much lower, and at Basra
(Shaibah) the average value, even in the afternoon, does not exceed
74° F. in any month of the year.

In general the wet-bulb temperature is a few degrees higher in
the afternoon than in the morning. In summer the difference is
only about 3° F., but in winter is as much as 7° F.

X—MISCELLANEOUS

1—THUNDERSTORMS

The average number of days per month on which thunder has
been heard at Basra (Shaibah), Bushire, Bahrein, Sharjah, Henjam,
Jask, and Muscat, is given in the general climatological tables on
pages 101-10. Except at Shaibah obsérvations are available over a
period of only five years, which is insufficient to give reliable values
of the monthly frequencies. .

Thunderstorms are by no means frequent in any part of the region.
They occur mainly in the late autumn, winter, and early spring ;
they are very rare in summer from June to September. At the head
of the Persian gulf and at Sharjah on the west of the Musandam
peninsula the average number of storms per year is about ten, but
in the Strait of Hormuz, the Gulf of Oman, and on the western part
of the Makran coast the average is only about five or less.

From November to April thunderstorms are recorded in all
parts of the region; their average frequency is only about one or
two storms per month at the head of the Persian gulf and less than that
in the south. These winter thunderstorms are usually associated
with the passage of western depressions. The thunder sometimes
occurs during the passage of the warm front or in the warm sector,
but more frequently it accompanies the arrival of the main cold front
or of a minor one. When the cold front is well marked the storms
may be accompanied by squalls of gale force and a sudden reversal
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of wind ; in mid-winter hail sometimes occurs; in March thunder
and lightning may be recorded without rainfall. At Basra thunder
is said to be most frequent in the late afternoon, it may occur also
at night and in the forenoon but is rare between 1200 and 1500.

Eastern depressions and Arabian sea storms may occasionally cause
thundery weather on the Makran coast, especially in the transition
seasons between the monsoons, namely, in October and November
and possibly in April, but such occasions are very rare west of
Jask, and are infrequent even between Jask and Gwadar.

At places situated in the neighbourhood of mountains;, such
as those in and near the Strait of Hormuz and at Muscat, thunder-
storms may often be observed in the vicinity although they do not
pass directly overhead. S

2—DUSTSTORMS AND SANDSTORMS

Duststorms and sandstorms occur in all parts of the region and
in all seasons of the year. They are most frequent during the months
of June and July. It is obvious that the frequency at any place
must depend partly on the nature of the country to windward
and on the direction and strength of the most frequent winds.

At Basra (Shaibah) a duststorm is defined as an ‘* abscuration
due to sand or dust with a wind of Beaufort force 4 or over; causing
a decrease of visibility below 1,100 yards.” Using this criterion
the average number of days per month with duststorms is’shown in
the following table :—

[ Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec, Year

days
Basa |8 2 4 3 3 7 10 4 3 -1 -4 -4 | 38

Authority.—Bibliography No. 34. Peried : 1929-35.

The maximum in March is related to the high frequency of
thunderstorms in that month, and that in June and July to the
40-day shamal. There is said to be a high probability of dust
between June 15 and 25 at the time of onset of the shamal.

Comparable data are not available for other parts of ‘the regicn,
but the following table which shows the average number of dust-
storms, without precise definition, will serve to give a general idea of
the annual variation both in the Persian gulf and in the Gulf of Oman.

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. | Year

» ‘4 4 .2 .2 1 ‘6 0 2 60
Bahrein | 0 0 8 -2 -6 3 ‘8 6 4 2 0 .0
Sharjah. ! -4 6 -6 .2 0 2 ‘2 4 0 ‘2° -4 0
Jask ‘4 0 -2 0 2 1 0 ‘6 0 0 ¢ -2
Authority.—Bibliography No. 39. Peyiod : 5 years.
~ Note.—Figures for Gwadar are included in Part 4, but to make them comparable

+h those in the above tabls they ought probably to be reduced to about onequarter of
alues shown, :
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The difficultics that arise from the lack of accurate definition are
illustrated by the fact that according to some anthoritics the average
number of duststorms is between two and four times greater than
that shown in the table.

In the winter, duststorms are associated chiefly with the passage
of western depressions, and in the suinmer with the strong shamal
winds. In the Gulf of Oman and on the Makran ccast they may
also occur in the autumn with eastern depressions, . Occasionally
the dust may extend up to a height of 15,000 feet, but usually. even
over the land it does not extend above 10,000 feet.

The duststorms of early summer which occur during the 40-
day shamal often extend well over the open waters of the Persian
gulf. They are more frequent on the Arabian side than on the
Iranian, as winds from the land on that side can easily carry sand
and dust from the Arabian desert.

According to observations in Iraq, it has been found that during
the hot weather the relative frequency of duststorms at different
hours of the day is related to the diurnal variation of wind spe~d.
In the hot weather the storms very often begin about 0800 or (09(¥),
local time, when as a result of convection a strong wind may be
expericnced at the surface, whilst at other times of the year they most
frequently start onc to three hours later. There is some evidence
that the carlicr the storm starts the greater will be the reduction in
visibility. Over the land the storms usually cease or diminish
in intensity at about 1500 local time but occasionally they persist
overnight especially in March and April. In Iraq it has been found
that duststorms can sometimes be forecast from the early morning
upper wind observations ; it is said that if the speed of the wind
at 1,000 feet is about 25 knots or more there is a great possibility
of a duststorm developing a little later, and the greater the speed,
the more the visibility is likely to deteriorate.  This should be
borne in mind when aircraft are flying in the early morning as a
duststorm may occur about the timic they wish to land.

One of the chief dangers of duststorms is the reduction of visibility
which they cause. Observations at Basra (Shaibah) show that .
when a duststorin occurs the chances are about even that the
visibility will be reduced below 550 yards; in the case of severe
storms it may be less than 55 yards. Usually tbe reduction in
visibility is progressive and the first signof a duststorm in Iraq is
often an abnormal glare round the sun, but when the dust is associated
with the cold fronts of depressions or with thunderstorms the reduction
is often sudden, and the danger in consequence is greater.  This type
of storm is most likely to occur in October-November, and between
March and June.

The following accounts of duststorms experienced by ships in
the Gulf of Oman and the Persian gulf are of intcrest as some idea
can be gathered from them of the severity of these storms. C
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The first account, from the S.S. Barpeta, is of a whirlwind of hot
air and sand which occurred in the Gulf of Oman, near Muscat,
at midnight on July 9, 1926, while the ship was on passage from
Bombay to Basra. The hour of occurrence of the storm is note-
worthy. The prevailing wind in the outer part of the Gulf of Oman
during the month of July is south-easterly, force 2 or 3, with frequent
but short-lived calms. The account is based on that given in the
Marine Observer for July 1927.

July 9, 1926, 2000 (ship’s time) or 1548 G.M.T. Position 23° 58’ N.,
59° 00’ E.; Course N.48° E. true; Speed of ship 10-4 knots. Barometer
995 mb. ; air temperature 88.1° F.; sea temperature 88° F.; wind ESE. 4;
sea ESE. 2; swell SE. 2; visibility 7 : cloud Ci, Cs, Cc, Cu, Sc.

The wind gradually freshened after 2000 and hauled and backed round
the compass scarcely remaining in any direction for more than a few minutes
until 2300, when it steadied slightly to S. force 4. At 2300 the barometer
was 993 mb. ; air temperature 90-6° F. ; clouds of all types passed over the
sky, heavy nimbus came up from the north-east and a few drops of rain fell.

At 2350 the sky was covered with cumulus, cumulonimbus and nimbus,
the latter appearing in long black rolls. Barometer 992-5 mb., air tempera-
ture 92°F.

At 2355 when the ship was approximately 24° 26’ N., 59° 34’ E. the wind
suddenly dropped to almost a calm and then blew from ENE. force 5 -6, while
the temperature rose to 99-2° F., i.e. 7-2° in three minutes. It seemed like
the blast from a furnace and at first it was thought that the ship was on fire
as a moment previously theair had been moderately cool. The air was heavily
laden with sand. The wind increased rapidly to force 7 and backed to W. at
midnight. i . )

The actual whirlwind of hot air and sand lasted twenty minutes from
2355 to 0015 ; then the air cooled suddenly to 91°F.

The column seemed to be travelling in a south-westerly direction. It was
impossible to estimate its diameter, but it certainly was not less than 5 miles,
the distance the vessel ran while in it. From the change of the wind it was
conicluded that the whirlwind had a fast counter-clockwise movement.

At daybreak it was noticed that the vessel was covered with fine red sand,
probably collected from the deserts behind the Makran coast and carried
out to sca, a-distance of 80 miles.

Heavy clouds covered the sky during the whole of the middle watch, after
which they gradually dispersed, leaving cirrus and stratocumulus,

What was most noticcable of all was the sudden change of temperature ;
there was no gradual heating and cooling ; frcm the cool air on the outskirts
of the whirlwind one suddenly felt the hot blast, a line could alimost have been
drawn separating the air of 92°F. from the air of 99-2°F,

The second account, taken from the M arine Observer of September
1926, is of a sandstorm experienced by H.M.S. Cyclamen, at Henjam
in the Persian gulf in Scptember 1925, .

“On September 19, 1925, at 1705 local time, a very heavy sandstorm was
experienced at [enjam.  For about half an hour before this time the sky
assumed a very threateuing aspect, similar to heavy rain clouds though of a
lighter colour. .

The storm broke quite suddenly, the wind « hanging from a light southerly
brecze, force 1, to a fores of § 6 from the castvard.  The air at vnce became
thick with sand and.the visibility closed rapedly 1o alont 150 vards.  The
storm lasted it thes force for about 15 minates and then the visibnlity became
greater and the wind decreased, though there were still oceasional squalls.
By I815 the wind haid dropped to force 3 and the visibility cleared ‘to about
one mile. At 1900 the wind dropped and then blew from the westward.

~
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After this storm the anr beceme dier and st ndmight the ditterence of
the wet- and dry-bulb temperatures was 8 I compared with 2° or 3 F. hefore
the storm. " During the evening very vivid lightning was obscrved.

This storm took place one day after the new moon, and the natives said
that it marked the end of the hot weather for the year, ‘

Persian gulf and Gulf of Oman
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3. -SEA AND SWELL

Table VIII on page 137 shows the percentage frequency of different
states of the sea in the morning and afternoon at Bushire, Bahrein,

Henjam, Jask, and Muscat.

In the Persian gulf the sea gets up quickly and is short and stecp.
In the entrance to the gull where the tidal stream may be opposed
to a strong shamal the sca may be particularly distressing, breaking
very heavily ; it is often out of all proportion to the amount of wind,
but quickly subsides again after a gale.

When there is a heavy shamal blowing very high seas will be
experienced off Muscat, in the Gulf of Oman, and also on the Makran
coast.

Seasonal variation

Winter (December to February).—The occasions when a swell is
experienced in the Persian gulf in this season are usually associated
with the strong squally NW. shamals that occur after the passage
of the cold frort of western depressions. The swell starts from the
head of the gulf and travels south-eastwards faster than the cold
front so that its arrival in the southern part of the gulf is a useful
indication of the’ existence of a cold front to the north. This swell
may also be felt in the Gulf of Oman and occasionally off the Makran
coast. It is most likely to occur in December, January, and
February. Its direction at any place depends on the direction of
the shamal.

Spring (March to May).—The sea is usually smooth or slight
throughout the greater part of the region. Rough seas are more
frequent in the north of the Persian gulf than elsewhere.

Summer (June to August).—In the Persian gulf from about mid
June to the end of July a swell may be noticed during the 40-day
shamal, but is not felt much during the rest of the season.

In the Gulf of Oman and on the Makran coast the effects of the
SW. monsoon are felt to some extent. From June to September
a heavy monsoon swell rolls up on the Makran coast, and also passes
round Ras al Hadd, and is felt off Muscat and even to a slight extent
in the Strait of Hormuz. Sometimes therc is a heavy swell in this
strait for several hours without any wind immedictely preceding or
following its arrival ; such a swell is usually the forerunner of a gale,

At Gwadar at this season thefe is a long swell from the south-
south-west and along the coast to the westward its direction gradually
alters round to the south-east. At Chahbar it is about south and
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at Cape Jask south-cast, the long ground swell causing surf on the
coast in this neighbourhood. The swell is much heavier than
would normally be expected from the strength of the wind, but it
varics a good deal and when a break in the monsoon occurs it is light.

Autwmn (September to Novemmber).—As in spring the sea is usually
smooth or slight throughout the whole region. In Scptember
the cffect of the SW. monsoon is still felt on the Makran coast and
in the Gulf of Oman. It somectimes disappears early in September,
but at other times it continues for most of the month; it always
ceascs by the end of the month. o )

Occasionally also, in this region, moderate or rough scas accom-
panied by a considerable swell may be experienced in association
with castern depressions. A tropical storm in the Arabian sca
which has produced bad weather to the south, may cause rough
scas and a heavy ground swell with much surf on the Makran coast.

The following notes of local peculiarities of sea and swell at a
few places in the Persian gulf and Gulf of Oman and on the Makran
coast are taken from the Persian gulf Pilot.

Kuwast harbour (29° 23’ N., 47° 59’ E.) situated on the Arabian
coast at the head of the Persian gulf : :

The shamal raises a considerable sea in the southern part of the bay, but
it is insufficient to distress a large vessel though a heavy swell gets up quickly
making boat-work difficult. The kaus (SE. wind) also causes a swell in the
harbour much greater than would be expected from the strength of the wind.

Kangun (27° 49’ N., 52° 04’ E.) situated on the Iranian coast of
the Persian gulf :

The shamal in this locality blows from north-westward and some swell
rolls in from west-south-westward. :

Jask (25° 45' N., 57° 45’ E.) situated on the northern shore
of the Gulf of Oman : -

This bay is open to the casterly gales of winter. In a shamal the wind is
westerly and a considerable swell rolls round the cape. As the bay is open
to the south-castward there is usually a light surf on the beach which becomes

hcavy during the SW. monsoon, although therc may be only a slight ground
swell in the bay. .

Chahbar (25° 17’ N., 60° 37' E.) situated to the west of Gwadar :

During the SW. monsoun south-south-easterly winds of some strength are
common by day but fall light at night. These winds cause a heavy sca to
break all round the shores of the bay, except at the town, which is sheltered.

Gwadar bay (25° 13’ N, 62° 28’ E.). '

The bay is well sheltered from south-westerly winds but during the SW.,
monsovon the Jong swell rounding Ras Nuh causes vessels at anchor to roll

heavily. During casterly winds communication with the shore is sometimes
difficult.

Sea ami‘ swell

‘ 4—DEW
Dew is very heavy in the Persian gulf, especially in summer
when, in the morning the sails of native craft often drip with moisture
and it would appear as though there had been a heavy shower of rain.
On the Makrun coast dew is heavy from March to September
and occasionally during the winter. '

50

3 100 Persian gulf and Gulf of Oman

S5—WATERSPOUTS AND SANDSPOUTS

Waterspouts at sea and sandspouts or dust-devils on the land-
are frequent in the Persian gulf, in the Gulf of Oman, and on the
Makran coast.

H.M.S. Ormonde, when in the Strait of Hormuz, in Lat. 26° 28' N.,
Long. 55° 45" L. on the night of January 54, 1931, veported that
when a squall, accompanied by heavy rain, passed over the ship the
barometer rose about 2 mb. very rapidly and then dropped slowly
after the storm had passed. It was thought that this squall was
actually a waterspout passing over the ship. 1t is understood that
waterspouts do occur at night as wel] as during the day, but that
they arc not often reported as they are difficult to see in the dar!
and must pass very close in order to be observed. '

On January 7, 1931, at 0930 the same ship in the same position
reported three waterspouts, bearing north-west; distant 8 miles.
Two of these waterspouts appeared to be revolving round each other,
and at 0937 the second spout reached down suddenly into the sea and
raiscd large quantitics of spray, the top then grew very dark
and in a few seconds the whole disappeared starting from the top
and disappearing downwards. Another waterspout was seen to
north-west at 1100, and at 1235 the ship again reported seeing
numerous waterspouts passing nearby, one being within 50 yards.
‘On’ this occasion no top was visible amongst the clouds, but spray
was obviously raised from the sea and was whirled round in a clock-
wise direction to a height of about 20-25 feet, the base of the area
of disturbance was about 100 square yards.

On November 25, 1930, H.M.S. Ormonde when off the Makran
coast in the vicinity of 25°20’ N., 59° 00’ E. reported seeing dust-
spouts over the land at 1130, the visibility at this time was extremely
good and was reported to be about 60 miles.

6—MIRAGE

Excessive refraction and mirage are known to occur in some parts
of the region. The eastern portion of the coast of Trucial Oman
is remarkable for the high degree of refraction or mirage that is
frequently experienced, especially in the early morning, when the
features of the¢ coast become greatly distorted, villages sometimes
appearing as clumps of rounded trees, and small uncharted hillocks
or dunes as hills of considerable height.

H.M.S. Ormonde at 0800 on January 2, 1932, when on her sur-
veying ground in the vicinity of Sharjah, reported seeing a very finc
mirage over the land ; all the hills in the middle distance appcared
upside down. o

7—AIR TURBULENCE AND BUMPINESS

Over the Persian gulf, away from the coasts, bumps are very
infrequent. They appear to bc most frequent on the south-west
coast of the Gulf of Oman. This is probably duc to the fact that in
this region the prevailing winds blow approximately at right angles
to the line of hills which run roughly north to south thus causing
a considerable upward movement of the air,
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TABLE I—GENERAL CLIMATOLOGICAL TABLES

Times of obs. : 0500, 1600 (Z-3).
Pressure | Air Temperature Rain Wind - ” [
at Me EY : Percentage of be
i 1:) an lgfa“ Extreme 5 E g § cheervations from g ® g 5
. _- . - Q. :,G - e
Month - =—gl % ] el el ® f 33 ¥ |4 g |3 8 —f—,§
FlaE e B8l LRl LD g’ e el Bl= s |38l g |BE
£ |28 8 |15E|FE| & §§=§ B || 49 | 8(% ARRLHERE
- N e I el el e < |Z2] = F )& | |NelE se|s lswiw w8 | &[]0 |3 )
) ) S T . Observations -at 0500 (Z-3) &
b. lmb.| <F. ! k.| °F.| °F. | °F. | °F. | °F. | mm. in. mm. in, |da e _. N
anuary .. ln(;IQ ‘g-ﬁ 52 162|421 7213081121 32 1313 55 2-2 0-)65 6 5 [ 9110 | 3 5131191271 91 1371 43wy
cbruary.. | 1018 | 2-5| §7 67 146179 33185123 31 1-2]3 36 142 8 7 3 9|13 6 71250131711 88 [ 2-8] 47
March .. 1014 | 2:4 66 {79 | 83|91 41 {102 | 29 10 0-4]1 18 0713 5 5| 6] 8|12 71 81201312108 75|26 50-
Aord .. | 1010} 2-41 75| 89 | 61 {103 5}) 110 | 44 11 0:5]1 28 1-1}2 E S5 2 7111 91 11|21 112)22]0-467(2957 &
M‘ay .. | 1007 | 2-1; 87 1101 | 72 111 94 115 | 59 2<+1]0:2 7 0:3|2 5 7 4 2 [} 6|11120]17]127109/55]30/63
June .. | 1001 | 1-7{ 92 1107 | 77 {115 | 70 {121 | 64 0 00}0 0 0-0{01 [} 7 1 1 0 2{10|128(36|161}1 46 {02/ 64 R
July .s 997 1 1-7 9§ 111 { 81 1117 | 74 {120 | 70 0 0:0{0 Q0 0:0{0 7 3. 0 |} 1 1 8|44 34 912 34107 64 &'
August .. 999 | 2-0; 96 ;112.] 80 {118 73 1125 67 | <1110 2L 14101 8] 41 31 3 4113142724 710:4 3808 65 S
September | 1005 | 2-2] 90 1107 | 72 |114 | 65 [118 | 58 0 001]0 0 0-0]0 61 2| 2| 1| 4|1 6|14}139}22]| 10| 0-8{ 44 | 0-4} 61
October .. | 1012 | 2-3; 80 | 96 | 64 {107 | 55 {111 | 47| 2<-1|0-1] 15 06|03| 6| 6| 4| 3| 5| 8|15/30{20] 9/ o0-8 51]1-1 58
November | 1017 | 2-5| 67 |80 | 55|92 | 41100 | 32| 28 H-1|2 | 46 18|2 | 5| 4| 4| 8| 9| 6| s{23|17|21]|1 |76]2-6 52
December 1019 | 2-4/ 55 (66 {45} 78 |32 (8|19 26 103 37 1-5‘ 2 8| 5] 4| 6| 8| S|-7130)21|14]1 |87|31]45
Year 1010 | 2-21 76 | 90 } 62 {119 | 27 {125 | 19 | 142 5.6 |13 55 2.2 14 6| 51 3| sl 71 5]1w0l2]21]15l11 |e3]2-0l 58 vg
Authority —Bibliography No. 42, . Month | — Ot:‘erva;i_ons l“ lf::o (33) '
Periods.~Pressure, wind (speed ‘and direction), relative humidity, ;‘:g;l:gy {g :g 3| 5/18| s <_] 6! 37 g ; gg ;; gg %
cloud amount, wet-bulb temp., Mar., 1928-Feb,, 1938, March 11|25 5| 815 4 <1 41|34 713 32 | 3.8] 89
Temperature, Jure, 1922-Dec., 7. April L1228 4| 9|14 3| 1| 5|32 4|2 |27 38! 65
Rain and no. of days with thunder, 1923-37, May 11 [43] 8] 72| 9] 1| 1) 3[20] 2{2 |20!31 @8
Po;)grsg)isibﬂny, Mar., 1928-Nov., 1937 (omitting Mar.-Nov., June 15/38] 2| 1 1 ol ol 3154 116 |17]6.7 72
Notes~1 Mean of obs. at 0500, 0800, 1600 (Z-3), July o (135 L 0T 0 458 <17 |14 1:073
{ Difference between means at 0900 and 1600 (Z-3), August .. 1121361 1] 3| 4] Hi<l| 3180} 114 [ 1410 74
* } (max. 4+ min.), v September 11 | 34 4 4] 5|1 L1 3[1461°3)2 14108 70 Y
% ay with 2-54 mm. (0-1 in.) or more of rain, gcwbeget-- 13 fg g g lg L)1) 4144 4(2 |20]1-9 67
No. of days with visibility less than 2 nautical miles. Dovembe “1elwl 3l 711 41 11 513681 61063 | 4.0 62 s
" 3¢ Some of the cloud in summer is due to dust. ecember 41 831 2)12141') 4107/ 53 /4.3 55 =
‘  Year .. 1111270 41 5|101 2] 1| 51421 432 |29]2.7 &4

51



TABLE I—continued

%01 ¢

d

uy

uvu( fo fino puv find

Mohammerah (Khorramshahr). 30°2s’N., 48° 18’ E. 104t - Kuwait, gge 20'N., 48° 00'E. Height : Not known.
Air Temperature Rain Air Temperature Rain
Mean of | Mean of iExtreme I E Mean of | Mean of | Extreme 1 3
! . )
i : L
Month. ! i g S ¥ 5 ‘!“ Z: g
R i 3 = 4 . g : = & = g
.0 g ‘s - ia '§ [ - - 9 [l - - H
glals|2l8: 8% 5 : Sl | 2B 88| £ 5] < |3
5| F 9|5 28| sug'si'-aaﬁns@’é‘sz_s
<ja|8|=|3|=|3| <« 12| =2 |3 <|&8|a|£[3|=]3] = 2| 2 |§
T : H H ] .

°F,|*F.1°F.'*F. | °F.| °F. | °F.|mm. in. | |mm. in. °F.|°F.|°F.|°F.| °F.|°F. {°F. [mm. in, ! {mm. in.
anuary .. |55 |64146:7237(76|30| 30 1:2|4 | 24 09 55160 |49 {70 |41 |82 136| 27 1-1i2 | 25 1039
fvebmuy .| 591684975 141 |81 |37| 37 143 | 24 09| (| 57|64 |51!71|42!78|27| 16 062 | 28 1.1 4.0
March.. .. |65175(55.,83|47|87|43| 40 1.6 |4 | 27-.1-1| 5165|7158 82 50 |89'40| 25 1.0|2 | 27 3.1 31
April .. .. |75/88:64 ;01 |57193/55| 11 04{2 | 23 0.9/ 8| 75/83|67)/96)58 10054 4 02'07 7 0.3]2.9
May .. .. |85|95:74(100 67104 65| 4 02|08 5 02| 8/85|95]|76(106[63[100/60! 3 0-1{05 7 03|23
June .. .. [90 017910873 /108{70] o0 0-0[0 0 00| |8 |97!81 '106|76/115{73! 0 0.0 0 0 0001

N i L3

Bo cIBRNEIEE ) sasie | cenZimin s mhinl oele ! o oaies
August .. | 93 |104 109 1 010 0 s = . | -0 { 0
September .. | 88 [101 | 76 1103 | — 107 | &7| 0 00 J 0 00| 59010080 10874117 {67) 0 000 0 0002
R TP R s R R I I L AR L Re e
vem .o H ‘ . . ¥ * ) * 3 * *
December .. |57 | 65148 71 :4180|37| 63 2-5|5 | 41 16| 58164 |51175/43|79,36| 31 1.2/3 | 23 0.9 |41
Year .. .. |[76,8:65 — -— 12030213 8421 | 43 1.7 76 | 84168 | —1117 |27 123 4811 28 11 21
. N R : . o SR o

Authorities.—Bibliography Nos. 1, 42,
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Notes—* § (max. + min.). 3 Day with 2:54 mm. (01 in.) of tnore of rain.
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TABLE I—conlinued

Bahrein, 26°12°N,, 50°30'E. 181t
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ebruary, 1019 | o {62167 1571755083 ]45 17 061 38 1:5/086| 4117 2 6| 11 31 411311925 487 35 §
March .. (1015 {5 |68 |73|63|84|53[95]51 13 0:5)1 38 1-5|2 4113 4 3 7 3| 61019 35 381}35 62
April . | 1013 -g 76 |81 |70 | 93 | 61 | 98 | 57 6 0208 27 11| 2 4118 4 4 9 3| 311718 24 2:78! 3.2 69
May 1 g [ 8419078102 | 70 {109 | 65 2<L1{0-1 13 0-5]|0-2 421 2 1 3 K1 711812621 3702176
June 1002 2 88 | 93 | 83 1101 | 77 {107 | 72 0 0:0}0 0 00(0 4112 |1 0 0 <1 7117 ] 47116 6 7 0'3|I 79
July .| 999| & |91 |97 8510380 [107|74| o0 000 0 000 3] 6! 2l<1| ol<ti<ci!a2{29!30|10172] 04 83
August .. 11001 | 8 | 92|98 |86 [103|80107]79] 0 00]0 0 000 3! 8| 1| 3] 3|<t| 4|15725]41| $:75(1-1 85
September | 1006 'n' 88 |94 | 82 {100 { 76 [105 | 74 0 000 0 000 3| 9 0 0 1 2 5'17118| 48 21771 0-4] 81
October . 1013 82189176195 70105 |56 | <1 <"1 <-1 4 0210 3 § (<1 0 3 1 7121115 47 282! 1-0° 75
November 1017 74 180 [ 69189160 | 93|53 10 0-4 |0:7] 70 2:8 |1 4 9 <1 3 3 2 2117 1}21 1|43 21812k 69
December 1020 65171 6079 ({52|84[43| 23 0-9 2 45 1.7 04 41|10 1 1 8 2] 5§123(30{20 289 i 4-3 62.
Year .. | 1011 78 | 83 | 72 11068 | 46 {109 | 41 81 317 70 2-8{6 4112 1 2 5 2 4119|241 3r143179123 7
Aushorities.—Bibliography Nos. 1, 20, 37, 39, 42. Month . Observations at 1530 (Z-34)**
Periods.—Pressure and temp. 12-13 ears. WK s : g
Rain, 1902-13, 1928-37, %22‘:3% - HEES 1] 2] 2 R ! o
\ol o:;_ days mu: thunder, wind (direction), poor vislbmty, March @ [37] 9118 8] 0] 0 <) 21| 608 71 i li§
Wind (speed), 1903-14. By Blaie| 8l o arsal Bl (88
ola:t’nsve hmmdny and wet-bulb temp., July, 1934—June, Junie ';a 431 9| 3l ol 0| 0l3v| 53 |63, & l §2
Cloud amount, 1910-3, 1928-37, July g 6114 71 0| o o] 0jan| 3|5 ! 68 & ! 84
Notes.—»* 1730 (Z-3}) before July, 1934, August .. |'& 37120117 3| of of of20] 3f2 la3lf &
1 Observations at 0800 local time. September 8445120 9| 07 0} 0] 0{17{ »'!0u.8 63! &4
(max. + min.). » Qctober .. | % 145| 14| 8| 3} 0| 0| o022 8io2 6! 174
$ Day with 2-54 mm. (01 in.) or miore of rain. November.. | A 1351 0| 8! 8/ 2| 0; 212 l12]0 w0 |3
1} Mean of 24 hours, December . . 200 5| 310! 1lci'<1|47{i3;0 |77 | 65
9 No. of days with visibility less than 2 nautical miles, . |  n ——.‘_...L__.’...... SN B
Year 371121 9] s'<ilci<ii28i 7.161671 |74
54
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TABLE I—continyed

s21qv} poosSoporuesy ppasusn—[ oo g

<1 ¢

Sharjah. 25°20°N., 55°24°E. 18 ft. Times of obs. : 0800, 1600 (Z-4)**,
Pressure Air Temperature ' Rain Wind -
cat 5 e
M.S.L. Mecan Mean 2 Percentage of > < g
— ! of of |Extreme 3 g § 5 observationss from 3 § g .g
. . n - h
o a k : = : a
Month Toe %l o el % | % gp ; 3 (&4 k- g’g g gi
EleEEizizElgl 2SI ] B [o| &= |33 E| 5|25 8|28
5 (E- sE) = = o G 1 .| E. .lS. | WL INW § TE 9 |~
@ <d |8 |E||E(3] < |2] s B o | N [NE|BSE| S \SWAW.NWI 51 8 (3% 8 |8
mb. imb.| °F. | °F. | °F. | °F. | °F. [ °F. | °F. |mm. in. mm. in. |days Ll Observations at 0800 (2-4) .
anuary .. | 1019 63731528043 82| 37 15 0:6]1 21 0:8}0-2 7 <1 51124220 3|10 4 403177 | 4:3) 54
ebruary 1015 § ¢ 1651755685 )48 (91|46} 33 1.3[2 64 2511 1 71 3] 8|30 34 2115 3| 4|2 77 | 3-9| 56
March .. {1014 | 2 [69] 79 58| 95| 49 {101 | 46 17 0:71]1 18 0:7/08] 7|<1 3] 512813 | 2] 9| 2]/16]1 711 3-2| 89
April ..{1010] E|75186|65]99]|57|[103]55 <1<:1703 3.01]2 7 3| 3| 3/18(45| 6] 6| 0162 60 | 1-8] 64
May .. | 1008 § 83|93 ] 73 {103 | 66 [108 | 63 0 0:0({0 0 001 7 |1 2 2115)582 | 1 4 1112]0-8585)1-7171
June . 1000 : 86 1°'95 | 78 |106 | 68 {112 | 67 0 000 0 000 7] 0} 2 1(10)63] 10 1{ 0[13!2 |63]0-9 76
July . 997 g 90 | 99 | 81 {111 | 75 {112 | 74 0 00j0 0 000 6 <1 2 81221 42 8 <li<1|19]8 |60 1778
August .. 899 | £ [ 93102 | 83 /110 | 77 {113 | 74 0 000 0 00|00 7 <1 3112(32] 36 4 3] 0j10)2 }|61)1-679
September 1005 E 87 198 | 77 {107 | 71 112 | 69 0 0:0{0 0 00006 6 1 2 5127{46 3 <1 01151 67 | 1076
October .. | 1012 81 | 92} 71 (100 | 65 (102 | 64 0 000 0 001 5 <1 2 4128140 Si<tl <1192 751 1-1 71
November 1016 75186 | 6319315794 (55{ 23 0-9{0:4/108 4:3|1 5 <1 110 45| 37 0 3 0 3/0:2/75}2:7 63
December 1017 68|78 |59 84528 [49| 20 1:1}2 29 1-1)2 5 <1 3] 713934 <1 51 4 7106/ 81 3-9 59
Year .. | 1009 78 | 88| 68 {112 | 43 [n13.| a7 117 4.6 |7 108 4-3 ] 10 6 |<1 3| 6/28/401 5| § 111120 |69 | 2.3 67
Authorities,—Bibliography Nos. 37, 39, Month | Observations at 1600 (Z-4)** A
Periods.—Pressure, temp., rain, no. of days with thunder, poor :’g‘,’"" -l fg g <é [ 8 ; g 2? gg B 2‘6 ssg ;:I g;
visibility, 1933-7. Mach © . o [17| 8| 3f 2/<1| 8|35]33| 0|0 | 38|28 68
Wind (spced and direction), June, 1933-May, 1938, April . '§ 14 Sl 01 01139 ! 311 0|2 |56] 20 70
Relative humidity, cloud, wet-bulb temp., July, 1934- May g 8Kt 0f 01 0f10f53:.30]| 006 8571876
June, 1938, ) June Cee | 8 9 |1 0] O0|<1 1842/ 2011 |2 {1863} 0:5 82
. K
Notes.—** 1800 (Z-4) before July, 1934, July el 22 L1 et 1 01 7125 44} 017 159 1183
t Corrected to mean of 24 hours. August .0 & 1263 201 | o] 218 4 2 | 581084
¢ } (max. + min) September | & | 19|<1| 0] 0| o] 0{23|57] o/ o0-4| 58] 0-4]82
. . L, . October .. a 10 5] 2|1 <1 112748 5]0:2(57] 1177
$ Day with 2-54 mm. (0-1 in.) or more of rain. November. . 121 21 1|<1|<1| 3[30(49(<1|0-4| 54317t
11 Mean of 24 hours, : December - 18} 2|1 1| 3] 9/34(34) 0|0 |58]37 85
i No of days with visibility less than 2 nautical mniles. Year .. 16f 3| 1lci)c1| 713338 17| 57 ) 2.1 73
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TABLE I—continued

He‘njam. 26 40° N, 5§5° 55’ E. 100 {t.

Times of obs. :

0800, 1600 (Z-4)**,

.

ta

Pressure Air Temperature Rain ! - Wind i l | l o
at : - . - —l >
MS.L Mean | Mean |, 3 Percenta of > -
v of of Extreme 3 .i. 5 _g‘ obsegvation {from = ; ‘f g % =
Month — e — & ' — -1 31 5§ 1aF
% 2 I $ e8! B 1B 322 L\ 2183 af—gg
g 1»g § >m".§§_=:.3 £ 8 g -8 - g £ ._i'-?_?,.-a 15 E
$ (2 g BEEE 2 E|>®| 8 2 |eg| 8% |2 N, |NE| E[sE| s lsww.swi % | § 1EE) 8 122
L2 g lzlgTg (g 38| d| < |(Z| =8 |E |a| "> P SIs|2 |03
- I I I ) | . _' ’
mb, jmb.} *F. 1 °F | °F. | °F. { °F, . °F.  °F, lmun. in; 1" |mm. jn. |days _ﬁ, — e _\_‘OESE_‘ ations at OSOQE 1 e e e
anuvary .. | 1018 6571160 |77 ,52'8148} 22 091 40 16| 0 613137 4{ 01 1 3y St 11 4 0.9 70, 3-7, 58
‘ebruary 1016 | ¢ | 67 | 73 | 61 | 81 53 183,49 38 152 55 221 0.7/ 6|32 |28 2 1| 0| 8 4117 §(2 181]31 61
March .. [ 1013 | 3 | 72178166 | 88 | 58 | 93 | 47 18 0:7 {1 48 15 1 5114]28) 6 2 21417 7 7117106 7 2.8 66
April 11010 S |78185]{71]95,65]99 60 15 0-6! 09 59 23| 2 6] 613! 9 4 3133 711t I 76 1 3.0 72
May .| 10061 O | 84]192]77.]9 ‘ 72 (104 | 69 0 0:0:0 0 00| 0:3 7 2 6 8 31 2144112 S5|18;2 741 1.83 77
Juae . 999 : 38195 | 81 {104 i 76 {107 | 66 0 000 0 0-0] O 6| 3! 11 9 3 13812 51817 l 79 l-2i 81
July 997 2. 91 | 97185105 79 {107 ! 63 0 0010 (<l <1 0 5 3|]24116] 5| 3] 21 7 3118 f 7 75, 1-9 84
August .. 999 | 8 | 91|97 | 85 {103 i 83 1068 | 81 0 0010 0 00] 0 6 5-38:29 3| 2 7 4 210,33 I 76 1 1-8! 84
Septeniber 1005 E 89 | 95 | 83 (102 | 79 1105 * 77 0 000 0 900 0 5] 9127123} 6 <1 9 4 5:17 03, 78 1'36 82
October .. | 1011 |~ 85191178197 ,73{99 70! 11101 3 01 03] 5(211}46; 10 1 1 8 2 2111403 751 1-2) 77
. November | 1016 77183170 | 89 | 64 - 92 : GO 3 01103 9o 03 1 414439 1 1 0 1 <1 7 6103 741 2-00 69
December 1017 69 | 75 | 63 | 81 | 57 l 84 ’ 50} 30 1212 43 17 0-7) 5| 381 37 3 <1 0 2 5] 10 5 ! 0-6'74 3-4; 61
Year .. | 1609 80186 | 731105 | 511107 147 | 126 5-0.7 |59 23| 6 | s|18.28110) 2| 1:16i 6] 7 12]25/76/22 73
Authorities—Bibliography Nos. 37, 39, : Month Observations at 1600 (Z—)** ‘
Periods.—Pressure, § years. anuary 2la2iz, 3 4B 4 707 :
Temp,, rain, relative humidity and cloud amount, 1927-35, 5;;3“)’ I ; lg g 13 g gg h’ ; g i f . .
No. of days with thunder, poor visibility, 1933-5. April . E 2] 2] 4} 4] 3165|116 <1 | 3 ! = :_i" =
Wind (speed) and wet-bulb -temp., 1928-35, May Kol 2 3| 77155 0y 2(2 | E |2 3
Wind (direction), 1930-5, June Lo 2 IKLIKHT b 2 2 20051 614 1388
4 " ] -
Notes.—** 1800 (Z-4) before July 1934, July 2 1 2]14 |12 3i44117| 2| 8|7 j2le|=
- _ _ August . 1| 4f20|18]| 3138 | ilj<t| 65 | 5]28.8
Z Corrected to mean of 24 hours, Septemiber a 1] ol a4t 1ai 2153122 <l alogalala
4 (inax. + min.). October ., | @ | 04 2| 9111 <l 58117 01 7|0 | 3 ]
$ Day with 2:54 mm. (0-1 in.) or more of rain. November. . <l| 2{ 8|10 73|8{15] 2| 7i0a=i&!&
t+ Mean of 24 hours, December 3116112} 9. 2 3BI10] 1) 9)0 |, ' |
€ Na.of days with vi=ibimy‘ jew than 2 nautical miles. Year ] 8 . 8 | ) 3 _q:_; 18 ] 8 i"'u | . i*:_w‘
56
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TABLE I--continued . -

$97qv) 1213070101127 VAU )—T 219D T

o e

Jask. 25°45°N,57°45°E. 13ft. ' . Times of obs. : 0800, 1600 (Z—4)**.
i Pressure ' - Air Temperature i Rain Wind ! l i : i
at R : : — ——— el g o
MSL { | Mean i Mean gp 8 Percentage of B oo 2L E
i - — ' of of | Extreme = : q E observations froin I 3 ‘f,’ g : .E
Mouth [ g < : - R -y
R 2% oo Julelzla g, 2 ﬁé 4 |8 | l | i '~§ 22l § %2
S lgE i isReR B PS5t § (3| 4R |G s lsw! SRR
ik 3 IREIRE B C E s éu "ﬁ ; 5 S. ISW wig! 8lge 2 i8S
ERE - S RE- z 2 g | &|N|NEJE sc.ls.gs\.'\v.im\w.glégi 22
| mb. {ab.|F.| e | k.| °F.| 6. F. | °F. |rom. in, mm. in, |days| ™ __ Observations at 0800 (2-4)
!]anuary.. L1019 67174160 79| 52! 42| 31 1-2|2 | 69 2.7(08| 7481810 3; 06 0] 3 14| 60667278 57
‘cbraary | 1017 ¢ [ 89} 7516281 |55 88 (47| 22 09{2 | 49 1-9(1 7{18|16]10] 4| o'<1|13{33| s5!1 |76]|28 6l
March il014 1 3 | 74| 81|67 59°93147| 18 0-6|1 | 83, 3.3/1 7128[15/1831 si<1iC1|12|24) 7|06 69|24 64
Apni .. (10105 | 80187173 | 04|66 102/60| 5 0.2]0-5 36" 1-4/04| 7/20[10]19] 8ISt 2121|21] 8:3 | & ! 1.6 70
May 1008 [F [ #3] 93] 78101 | 72 110 | 65 0010 6 020 7| 5| 825 5| 2| 3/27|13]12]| 06l 65|05 78
June F'1oon| % |vo |97 |83105|75 113 (73! 1<-1]01] 18 0.7 02| 7| 1]10] 38 18y 0 1|12/13) 7.2 |7n| 1-1| 81
July .. o8| 2 o1 ]|o7fssliod| s n2{7| 1<-1i0 | 18 070 si<1| 7(62115| 2'<1| 5| 6| 2/2 |74.20 83
Avgust .. | 1001 | = {89 195 8410380 410{74| o0 6-0]0 5 02]0 Bil| 5158 26| 2iK1, 4/ 21°2]0 |74 2.4 8
Scptanber | 1008 | F 137 | 93| 811101 | 76°107 (70| 0 00/0 | 0 000 71901107401 18! 121! 0! 7!/13|0-2/ 6615 78
Octatier .. [ 1013 = | 831 91 | 75 | 681 691103 ) 64| 4 0-210-3 34 1-3|02| 6| 3| 91361 11| 0 0| 9111 |21{1 |67/09 73
November | 1017 75184 1681901 62/94152| 8 03{06 42 17|06 533|201 5'<1! 0! 5i{13|12/0-2/64|1-9 68
Decomber ;1019 7117863 (83|57 83 |46| 31 1-2/2 | 59 2.3]1 645|120, 7] 070 01 8]16| 3,0 |67|26 6l
Year .. {1010] |80is7(73fwe|s1lusls2ine 4700 | 83 335 | 7/18|12 /28 10ict <1itolis] 811 | 6o )1
Authorities—Bibliography Nos. 1, 20, 37, 39, 42, Month | Observations at 1600 (Z-4)**
Periods.~~Pressure and cloud amount, 17 years. January .. 3 1712, 1318129718 4] 0-4] 587 63
R s e BN IR I T SIS TN T
No. of days with irecti ch .| 2 :
h 019%3%;?5 wi thunf!cr, visibility, wind (direction), April 1Bt | 2 ; <1712 |19 31 ! 2| 202 |63 7‘:’
Wind (sprcd), 1910-30, May .15 )70 0,0l 5/15/22|38{18| 2 02 62|& |7
Rella:t;i;e humidity and wet-bulb temp., July, 1934~ June, June ~l1af 0o l<l 171519125 /23| 0|3 |63 g |83
Y38, )
: Jy | 8l<i| ol<ilaofas| 7]10] 8] 0|2 66| & ¢
Notes.—** 1800 (Z—) before July, 1934, August a [ 0' 3146 (3110} 6| 4| 0} 0-4| 68 'ﬁ 83
t Observations at 0700 local time. September S 01 0t |19]19(26, 2311 1]o0-8 63 81
® } (max. + min.). October ..l Q <1 !<ll<t{19}16(29(23!'10] 1| 0.4 62 77
$ Day with 2-54 mm. (0-1 in.) or more of rain. November. . 0] 0 110722 18!30118( 104/ 59 71
+ Mean of 24 hours, December 3,3, 8, 9/ 20|18135] 7} 10457 66
% No."of days with visilility less than 2 nautical miles, ) Y S R — —
: Yer | i<t 202t w718 11 ez 75
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TABLE I—continued

) ‘ ' s
Chahbar., 23°17’ N., 60° 27 2, 206}ft. L . . Times of obs. : 0800, 1600 (Z 4%+, =
Pressure | Air Temperature Rain - Wind - w 8
at | .
\ ! . . 2 Percentage of 2 o =
MSL i I o ] M:? " !..‘gxtreme | 18 g _a observations from ;.g :: § g
. P . ' : 2
Month i » i ) ' = L] 'g aé g Y é g;g 5 gi
LI EHE 215135 3
RSNG| 8 N J E.ISE.| 5. |sw|wW.Nw.| 5 ! B (T
#3231 < |&Z| =N | € |§|N(NE|E SE s SWIW.NW/ ! 3 55 8|8
op ,;'1;;“ or | mm. in ‘ mm. in. | days| _Observations at 0800 (2-4) L ?
anuaz 80 |48 (85 41| 56 2.2(2 | 75 3.0 BTl Z<T|<T] 41410 NPT
g‘vl‘mafy 1016} o 189|761 61 82|52 |86 45| 160611 | 30 12| o | 6| 8/18/20| 3|31 (S0 1427|110 o 62|27 64 g
Match Wit |5 17481166189 57|94 51| 8 03/05 40 1.9\ 5| 6| 5/18|18| 5/S1| 1|12]25]16 g (75156 §
Aprit .. | 1010 79187 72 94185107 61| 3 01104 10041 2| 51 3l 8|1z 7/1 21282717 275|117 o
Ma | 1008 3 85191 : 789972103 |70] 0 000 000y £ 5| 2 1(12{13| 5| 7[22(25|13)| 3 |78]0.8 7 3
Junye 1000 | % B7 (6382 98| 7B[101 75| 1<-1]02 7 03 s8]t 7]%25) 9| 5\ 6 6/12/5 m|158e RS
w | . =] = E)
g . . . a 5110/ 2| 1| 2] 8| &|771!3.5 81
; ags 1]8siosionn2|77| 4 o02]0.4 12 05 7] 0]10] 42 25
i?,’;m AR 9476 (102 |73] 0 000 0 00| 8 7| 0| 8/40(/29| 6/ 3|<1{ 1! 4 27514379 g
el AR L IR R RS THEE IEAE R H P IRIEE 11 e
; ) 0 17319716599 .00 . L -8
S’;ﬁ};{,e}' 1017 2 S?;es}sz 59 (96 57| 3 0-1)05 11 04 5 5|26(28) 3| 1|<1| 3/18]15 6910 69 &
"Deceniber | 1010 70,78 6218 /53|87 |46 30 1-2 |2 | 69 2.7 5/ 7|27|30| 3| o 0| 3|16|14 68 | 16/ 63 S
“Year .. 1010 | |78 85 7 itz 4811z | 41| 121 487 | 75 8.0 6| 3i15l28(12! 41 2 8} 1513 {75 2.0 72 -
Authority.—Tilcgeaphy No. 87 Month | Obscrvations at 1600 (Z4)+ §
. ' L : TP 2] 4 9 B IV IS éT
Periods—Fressuze, temp., rain and cloud amount, 1928-37. l.’;gm“:gy sl 2 3%l % 0|5l : } 2 0
Wind (spced and direction), 1932-7, a:i(ih _2 g < } :1; g g; gg ;2“3) g » } ™ .7;3 | : ;, ;;
i idity and wet bulb temp., July, 1934-June, |3 < | 3 1.3
ﬁgggvehummym e o July Jons, ay g ri<tiTol oaf2 327|711 Zi75107 R
. June 100 2| |a7f28f13) 1|2/ F 77 04 5
. Notes.—** 1800 (Z—4) before July, 1934, Ju s ol o 8laalsl1s] 4l ol o L " ; » 0{ «
H 2 . - uly . t '
z 1 Dbservations at 0800 (2-4) : August (& ol of 11383316 |t 012,718 8
} (maz. + min,). September | 9 | 0| of 2|18 38|33 [ 0li| ol |5 oael 80
. $ Day with 2-54 mm. (0-1 in.) or more of rain. October al o<t 1} 8|29/3 9[22/ 8175|0279
11 Mean of 24 hours. November. . 0] 1i<I| 6{23/35|28i ¢ < 1 701 0-8 74
December 4| 4| 8| 8{17[25(24( 0|1 (83| 1.4] 67
Year Al al 4l zzl e 6 11 P13 7
58




TABLE I—continued

Gwadar. 26°07'N., 62°19'E. 22t Times of obs. : 0800, 1600 (Z -4)%*.
! Pressure | " Air Temperature Rain Wind ! i o
i at : - - i °
iomsn, | i Mean Mean | . 2 Percentage of 21 8 | g
R | of of Extreme 5 4 5 2 observations fromn a2 %3 2
‘Month ' . i H - . - :‘ 'g . 4 - 3 =i g A E
- R { ol wlel. ® 5 3 g |8 81 5 |38
- A 1Bl e|% - & - > |28 5 A2
D EmEizEEEls| i8] 5] 42 | B3 E| 5|22 Bi:8
- T 3 ‘3 - R > ] . . - = 5 S
RS A 218|818 £ || 2 B | & | |NefE el s |swiww) g1 3|25 & X
) i i Y
U b, 'mb.| °F. | °F. L°F. | °F. | °F. | °F. | °F. |mm. in. mm. in, |days| 1T Observations at 0800 (2—4) _
aruaty .. | 1018 | 65173 |57|79145)|86 |39 88 1:5|2 | 60 2-4 5|22715, 9| 2. 2|<1110, 2119 771 4-1.59
ebruary.. | 1015 , 169{77|61 |84 (50 9141 31 1.2!2 | 64 25| o | 6{16{13} 7| 2| 1| a{23i18|16] , |83 3'8! 64
March |1013' 5 7583|6691 |56|95|49| 15 06|06 67 26| 5 | 6|1 |10|11| 4| 1| 6|31 {15113 |s0f30 68
Aprd .. 11010 (= 1 81|8 | 73|99 65/104 59| 8 03|01 84 3-3 —g 7| 2| 6|10| 5] 2]18la7| 7| 8!8 |80 3074
Moy 1055 F | 8590478105172 112./67] 0 000 0 00| & [ 7|<1{10/15| 4| 1/18/41] 4| 6! T |83]28 79
Jutie 1000 | 5 |87 | 93| 811102176 110 (74| 1<Z-1(03f 8 03| & | 51|11 |24|13! 71428} 1| 6| & |83 4-3‘ 8l
- ! . - -
July ' gug | @ 1as {oo(81]{os|76(106|75| 7 03|05 38 14| 8| slc1f1e|os|18l 13| of"1] 6/8|s3!l73 s
August .. 1002 | 9 {8287 177/93 773 )100]71| 0 0.0]0 0 00| s | 5|1 f13|29(28,12|15] 8 1| 4| o i85!8.473
Scrtember | 10681 3 ;81|88 | 75 98i70 103/68| 0 0-0]0 0 00| & | s5|S1{16]14|11} af14/20| 4| 7| 5 |86]862 76
October | 1012 A , 80! 891 71195]|63|97] 358 0 000 0 00| A 5(/74) o) 8| 2! 2|12]33}10|15!5 |82]3.§ 73
Noverber (10161 174 | 84165191 |58|05)55) 4 0205 17 07 4| 8] 6] 6| 1| 1| 4|20]19]3 77 | 2+6) 68
December | 1017 | 169 177 | 61 |84 |51 |87 (44| 59 2:3|2 |135 5.3 +]19/12]| 6} 3| 2| 2[15{18]|23 83 | 3.6 64
Year .. 1009] [78!85] 711106 |44 [112|30] 163 6418 | 135 5.3 s| 711 |13] 8! 4/l10l2¢]101013 82 | 4.3 72
Authority —Bibliography No. 37, I Month Observations at 1600 (Z-4)%¢
D ; Q9. anuary ] 6] 2,12 14,13 ;92,1i2] 415 64 63
Periods—Pressure, 1emp., rain, °’°§d amount, 1928-37. Fhvanty o <t| 3| 6|13]14|40]|18] 1| 4 69 67
Wind (dircction and speed), . March * .. | o (<1]| Of 8] 6|22|51 |13 2( 2| o |68 7
Rulative huniidity and wet bulb temp., July, 1934-June, April .18 <1 L1 1| 5118}587 )18 i<l «I1! 3 |60 75
1938, The period is to; short to give a reliable normal. May .g <1 Z1 (<1 32375718 <] L1 a 45 ® 80
Notes.—** Olscryations at 1800 % 4 Lefore July, 1934, June . N E0OIHY 2 a4 33 42 ) 7 0 5| i 83
t Obnervations at 080 (7 4, July e le 0|<t 3124 (44| 24 41 0| 0|38 |78 82
* } (max. 4 min) August €170 0 11201441301 4| Ofl | G [Bl| ¢ !H
$ Day with 2-54 . (0-1 in.) or more of rain, gt":;t)gt::;het" '3 <? (2) 2 g gé :g :2 2‘} <1‘ ‘2 gg A ;g
14 Mean of 24 houss, November.. | A | 0| 1| 5|12 /2030 |12 | 1|11(° |64 72
Deceriber 5| 5[ 8jw|i18|31f{11] 2/10 7 69
Year .. Valb rl atul2el40]12! 11 4| 89 75
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TapLe I-—continued

*ow £

-

=

. . Muscat.}} 23°37°N,58°35'E. 201t Times of obs.: 0800, 1600 (Z-4)*», ©9
- - = - m r o ~
Pressure Air Temperature Rain : ! ' Do S
at . 47 n L i : °o
B M.S.L. Mgan M:fan Extreme % E 5 g H ;_’:‘ ! §‘ g ; . E
Month -— &1 - - o 55 - ; ——— 2, .\_::g 2 3.3;
2| 8% ulel8lulE|u] & || %8 %3 o T 1R 3
128 §lokladl £ g S1E8] § 1% 4g |8 ¥ | u %='%“-‘;§*§'§§
s > |'§8'3 N 4 - o N C N - LA s e
PIF|EERAT 2 8] 815) 2 2| |G [&IxImmm s sjowjwine 5 B35 2
; . i :
mb. lmb. °F. °F.| °F. | °F. | °F.! °F. | °F. |mm, in, | mm. in. |days _" e Observatians at 0_8_0,9_’_7}-.4.'._..- R ?
{_nuary 1019 71175 ;66| 81 | 61 ;| 87 ; 51 28 1-112 1 79 3-110:2 3 1 I | 6] 2¢ 10 i 8131 40! 0-8 A8 ’ 31 60 &
ebruary 1017 & 71178167 | 826196, 49 18 0711 55 2:210-2 3| 3 1 ‘ 2 8. 1 8, 7:38 34,04 69 26 61 P
March . 1014 | 5 | 771811 72|90 66 107 | 58 11 041 | 43 1-7]10-8 3 K] 3, 212 ! L] 3: 4133 400 66 1 2-4 65 I
April o101t S 8418 79|98 72110 66 9 0:4{08 51 201 | 3 § 4! 2,171 1 3! 5' 3 S27 0.4 60 17,71 o
May .. | 1006 g 91 | 96 i 85 {105 | 79 {112} 75 0 0:0]90 4 0-2]|04 3 6 3 314 111 i 8:3071 34 0 1571077 @
June .. 1000 = | 93 {981 88 {107 | 83 !116 | 78 2 0-110-1} 61 2406 3 7 : 1 5. 25 { 1 0! 631 ;240462208 <
] | : ' by Db &
Juy .. | oos| & {o1|o5 8705|811 |13t 7| 1<-1{01f 6 02]02)| 3| 3| 2| 8;39: 0 1 ; 2{14:31 2 '74i358 3
August .. | 1001 | ® | 87 | 91 | 84 {101 | 79 (109 | 75 1<L1(0:1 10 0:4]0-4 3 4 1111142, 2 ol 1 . 4 '"45 {0-3.8) 3.2 R KN
Septembier 1006 | « | 87| 9118399, 78 {109 | 72 0 0D{D 0 000 2 6 2 8127, 1 0} 2,18 i 30 74 ,1-3 78 ot
October .. | 1013 Q185 91|80|97]74 {105 63 3 0-1103 37 1-5]|0 2 3 2 31171 1 1: 7723.43.0 '63,0.7 75 &
November | 1017 79|84 |74 (89|68 96|55 10 0-4/0-7 53 21|02 2| 1| 11 1:30 17 6] 7 26 45,0 68,1563 J
December 1019 73,78 69| 83|64 92]|51 17 07 2 1 57 2:202 3 1 1 2: 3 ! 1 i 10 9:28 : 4500 167 2.6 B3 &
Year .| 1010 | 5z | #7178 Iito | 55 itie | 49 | 100 3518 70 3114 | 3l ai 2l 481 11°41 5{26736'5 167,21 12 O
Authorities.—Bibliography Nos. 1, 20, 37, 39, 42. Month | Observations at 1600 (Z-4)** §
Pmods.—Pressm-e relative humidity, and cloud amount, 28 years. uary .. ' ! ‘ N ‘ . 64
. Temp. and rain, 38 years. LEy }%‘Iebrgary © i I ' ‘0'3 ' : 2“
No. of days with thunder, poor visibility, 19337, . Aarcl ‘13 i i 102 4 3
Wind (specd), 1893-1920 7 {dicection), 18 years before 1931 o SR \ lo4r 3 o 73
Wet-bulb temp., July, 1934-June, 1938, Jl:l); R | ng =B % ! ;,Z
.s . A g,
Notes.—~4$3 From Jan., 1931, to July, 1935, the observations were sl Data uot available [ | 1w P &
made at Baitul Falaj at a height of 72 ft. July TN N = 12 T8y W
** 1800 (Z-4) before July, 1934, Auvgust .. | 4 108 2, % . 8
t Observations at 0800 local time. September. . | & PO 27 a0
* } (nax. + min.). - October .. { Q : [0 81 1
$ Day with 2:54 mm. (0-1 in.) or more of rain. November.. | I 0 | =~ | 73
1} Mean o1 24 hours, December I t ] 03 | | o8
9§ No, of days with visihility less than 2 nautical miles. e e e e P
- Year .| | J il ois b s
60 o



_25-30°N., 45°-50°E.}

at

TaBLE II—MoNTHLY FREQUENCY OF WIND DIRECTION AND FORCE AT SEA
Number of occasions per 100 on which particular winds may be expected
= Beaufort force 1-3. II = force 4~7. 1II = force 8-12

SE. SW. NW. Totals of | No.
Month —— ’ . . kel 1P
1IN I III I IIIIm I 1111 111 I |10 obs.
g:anuary i 0 16 7 590 92 0 40 (2416 0 84732 -5 U8
chruary 410:500 126 0 112 1 0 | 2 0 0 10 918 0 5734} 0 ' 47
March-.. 19 4 0 | 9 2 0 4001200700 0 0-{17 6 0 77113, 0 | 48
April 0 0 123 0 0 6 00| 6001/ 8400 00 |13 4 0 4.0 24
May 80000 000 0001| 000 00 2158 0 33'67. 0 ' 12
June .. 30,800 000|000 /{500 30 1837 0 53’42io,19
) |
Juy ... 0600 ] 00 0 1500000 {1000 | 2 0 {1340 0 41142 o0 i 2
August .. | , No dbservations | !
September 00} 000 000,000, 3@00 00 4327 0 6627 0 15
October 40,000 1200 4001000 4 0 133 8 0 70'16]0 37
November 501|300 12 00| 2001500 1 0 i33 80 701141 0 | 43
December | 1412 0 | 3 .80 6 00| 800|300 80 |3015 0 1729 0 .| 38
25°-30° N,; 50°~55° E.
January 0.4 6 20 1"7 20 11 30735 2 47371 3 470 [1115 1 73336 7 309
February | 5.0 4-90’820 730420 3..30 30 |1713 o ¢61531‘0-426
March :.. 601 4 90,730 (12307 80] 3 .51 3 214 80 1661251 .31 388
April i 2.5 .30 | 8.30 | 8 80 | 4 10 | 6 30 4.0 |20 9 - E71 020 -3 361
May .. 3 6/ 20013001[3001( 500! 5 .60 17 3 0 |2211 o ;ss’n]-ﬁfsw
Juge 30200 (300|400 ]|5001]286004¢ 19-9012770 179’nloi275
July .. 2 2/ 500 /7 407 208 10 9 20 {13 90 19 4 !76; 701 | a8
August .. 4015101710 508201700 8 80 /1530 !l 7 171019, 0 7 184
September 501830012 .20/ 5°%390|700]37 0 {20 1 0 {18 7 7500 0 e
October.. |14 3 0. | 4 60 4 60 4 10| 3 .2¢0 4 60 |15 2 0 ;23 R 0017 0 245
November (15 4 0 | 5 40 | 5 .90 | 8 .70 | 4 30 | 4 01920 12341 4, 7 174019 -4 408
December [ 14 5 1| 7 .g9¢ 6 30 | 43 3| 3 012 5215 4 111913 1 | 8 61 20 2 | 308

duthorities —Bibliography Nos. 2 and 42, -

The number of observations is x;utusuffwki{-kut to give a

reliable normal.,
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TABLE II—continued
Number of occasions per 100 on which particular winds may be expected -
I = Beaufort force 1-3. 1II = force 4-7. III = force 8-12
. 25°-30° N., 55°-60° E. g :

N. NE. E. . SE. S. SW. w. NW Totals of |No.

Month » . - Calm of
IIT 11| I II IIT I I 1 I I} I MIm| IIIx| 1 6 O 4§ 1.1 11X I ] II ! III {obs.
January 810 |11 10 4 .60 |11 30 }|.6 30 3 30 11 7 -6]13 6 0 14 166119 6] 160
February | 9 2 0 | 9 2 0 | 7 90 |11 1 0 | 7 90 [ 9 3 0 (10 6 3|12 3 0 | 8 |74/18] .3{203
March .. | 6 1 O 7 40 810 7 20 7 .30 |13 3 0 |11 2 216 3 2|13 |76 11| -4 259
Aprii ..} 7 1 0 5 90 8 00 (12 0 O (10 2 0 |15 4 0 |13 4 O 8 -30 [10 {79 /12! 0 | 207
May ..!1 4 0 0 400 8 00 9 20 |10 2 0 |18 3 0 |13 2 0 |12 50 [15 (76| 9| O | 214
June ..| 8 -90 310 7 .80 {15 2 0 {15 80 {14 2 O 8§ 50 6 1 0 [15S 176, 9] 0 | 182
July . 6 00 4 10 (12 2 0 |19 6 0 |16 5§ 0 (10 1 O 7 20 4 30 7 17716, 0 {197
August .. 4 70 5§10 (10 40 (17 7 0 |11 2 0 [10 70 7 30 6 50 |12 (71117} 0 | 194
September | 7 30 5§ 00 7 30 {11 4 0 |14 -0 {15 0 0 |14 30 9 70 |12 |81 71 0 | 162
October.. | 12 0 6 80 1 50, 5§ 30 8 30 9 2 0 |15 1 0 |15 50 |23 21 8] 0 |19
November | 8 40 6 60 9 60 |13 20 (10 20 (10 40 |14 2 -2/11 2 2|13 |81 6| -4]250
December | 11 1 0 7 20 9 2 0 7 0 |6 30 7 2 0 |10 3 0 |13 4 0 |13 i71116! 0 | 187

20°-25° N., 55°~60° E.

January 9 4:0 6 10 7 80 9505 90 3 20 § 5§ 0 |14 7 0 |17 (59 124 0 | 179
February 9 30 9 20 /110 3 0 (15 2 0 6 2 0 3 80 4 3 0 {13 6 0 10 |69 21 0 | 248
March .. 8 93| 900 4 00 900 8 70 8 90 94 0 (17 6 1 14 |73112] 1 207
April 510 3 10 4 20 (17 30 |17 2 0 [15 2 O 72 0 9 3 0 |14 |76!10, 0 ! 323
May 4 00 4 50 6 0 0 {14 -10 |15 §5§ 0 (17 6 3,10 70 7 80 8 [78' 141 -3 443
June .. § 30 5§ 70 |13 90 |20 3 0 {13 3 O 9 3 0 4 00 8 0-0 1’13 |76 | 11 i 0 | 285

July .. 5§ 20 {10 30 (16 60 |30 2 O 8 40 86 2 0 2 00 2 00 |12 {79 9! 0 |22
August .. 5 70 9 70 |17 2 0 {27 2 0 [I5 1 O 310 300 1 :20 |11 |80, 9 0 |22

. September{ 8 0 0 9 0 0 6 0 0 116 2 0 {15 4 O 13 4 0 4 20 8 00 11 79 110 ! 0 | 251
. October 10 0 0 4 0 0 700 (12 20 710 110 20 (11 -30 [18 0 0 |16 (80 4! 0 | 232
November | 6 -8-:2|10 7 3] 91 0 |15 1 0 |['6 0 O 8§ 10 § 50 115 2 0 |12 |74 14 -5 | 225

December |11 3 0 {14 -3 01 7 0 O 4 00 5 00 § 60 /11 1 0 123 5 0 112 1781101 0 | 171

. Authorities.—Bibliography Nos. 2 and 42.7 - '
Note.—A table for the area 20°-25° N., 60°-65° E. is given in Part 4. '
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TapLe III—MONTHLY FREQUENCY OF WIND DIRECTION AND OF WIND FORCE AND MEAN WIND SPEED

Number of occasions per 100 on which particular winds may be expected

Fao (control vessel Alerf)*.. 29°55'N.,48° 39’E. ' Period: Nov. 1933-Oct. 1938
0800 1600

) A - Mean

N. NE. E. SE. 5. SW. W.NW. C. | Jeavfort force | Mean | v np g sE. 5. sW. W.NW. C. (aptort force | speed

knots knots

January..! 9 8 9 9 1 1 4 54 5|8 10 0 0| 5 |4 9 711 5 5 35 6| 8 12 1 0| 5
February | 8 3 6 13 3 3 65 87912 1 0| 5 |8 2 721 8 8 53 7|73 i9 1 0| &
March 10 4 6 16 3 1 3 42 15(74 10 1 0 | 4 | 7 2 43 6 15 3 28 3| 8 14 0 o0 | s
April ../ ® 6 7 11 8 7 23 11|78 11 0 o | 5 |6 2 32 19 12 2 27 3| 77.19 1 o0 | &
May ..|18 4 4 5 3 8 943 11/78 11 0 0 | 5 | 6 4 4 11 18 9 8 37 8| 81 16 0 0 | &
June 11 1 1 4 1 3 472 3{78i9 0 0| 6 |4 0 2 6 6 7.27 2|6 31 1 0| 8
Juy ../ 3 0 3 7 1 3 96 5|8 8 0 0| 5 |2 1 02 8 9 45 3|8 14 0 0| 6
August .. 1 5 1 3 10 6 10 45 5/91 4 0 0. 4 |1 0 121 1515 4 3. 4|8 8 0 0 | s
September | 6 1 1 7 3 3 65 17/78 5 0 0 | 3 | 0 0 1 22 17 12 5 40 3| 92 S5 o0 o | 4
October..| 4 2 2 3-3 3 364 16/81 3 0 0| 3 |2 0 1 14 19 18 9 3¢ 3| 84 3 o o0 | 3
November [13 6 4 9 5 2 247 12|79 9 0 o | 4 [5 11115 7 11 3 31 16| 74 10 0 o | 13
December |15 3 6-8 2 1 255 8(8 12 0 0| 5 |4 6 9613 2 5 1.5 10/ 77 13 0 o | 8
Year .. 9 3 4 9 3 4 553 108 9 0 0| 4 |4 2 4 18 11 11 441 5|8 14 0 0| s

Auwthority.—Bibliography No. 22.
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* The control vessel'Alarl is stationed abou.t 10 miles south-east of Fao.
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Persian gulf and Gulf of Oman

¥9

",fe[e..g 1Heg] v ope uam suoyeAtasqo ay) ‘sget AInf 03 pret ‘uef woig | = FE61 S| w1059 Jody) M0y 7 SUoEAIBqO) o

"L~£E61 ‘SUOREIS 1910 ! §—EE61 WeUSH | SERT 4dd-Bg6] B\ ‘BIsvr[ - spoied]

‘I11 3], ur uaard ase oeg 10§ vyep TR[IUNG—"2J0N '(suoue;s 19Y30) 6¢ ‘(eIS®Y{) g ‘SO 51 AydesSonqrg — saguoymp
08 € 6l OS2 VL 1[0 9 16 e”"')~ 92 YL 019- 66 Lv €10 8¢ 19 - {B“LT:'%Q—T:" “Bquarg
0 6 LL vI0 81 I8 10 ¥ 8 B8/0 8 I9Z |0 O 2v 21| 1 z¢ 99 L 10 €8 19 ' $32qUIAON
O € B G1 0 91 €8 I 0 9 98 8/0 05 0S 0/0 82 #9 8|0 8 2§ O jozvbsv 1390320
00 & si.n u zsu‘oe §6 2,0 TS 8 0,0 62 29 6:!0 19 62 0 0 08 5 ¥ ' aquadsg
O 1 €8 91°0 €2 £L 010 6 ¥8 L!10 99 %€ 0'9- S¢ IS €10 I9 62 0 "o 85 v 1! ysagny

0 € (R0l 0 6l I8 0{0 0z ¥z 9|o ty 95 019 €5 € € 9- 8 IS 0 siqegreae ' £L 2z 9 | ¢ Amf .
jou i
0 £ 06 L 0 23 BL oio SI 8L L!OIS S8V L [E LS S¢ S.,0 ¥S 9oF O, eeq PO SL ¥ o1 sunf
O § €8 01 0 1T LL 3,0 62 8 €0 0S 0S 0|0 Sk 8 L.|0O 95 tb 0 '0 8§ 0 T Aoy
0 6 LL YL O S E8 Z 1 60 L9 €,0 8 TV O (L 8 9 S|L- IS 8% 0 10 09 9 ! dy
O €1 28 & 0 06 0L 0,0 LI £LL 9 1 2S LV O|€ B8 €5 9/0 av 8 0 9 6 ¢y L' yarepy
0 6l 69 21 0 IE 89°2- |0 LI OL L |1 O €9 0% zv Lb L |G Sh €5 O 0 L¥ 9r L °* Arenuqoq
0.0 69 11 0 1g S v.0 ¥I SL 11,0 L& €9 0| 0 6% OF H!Eb 9 0 £ £F 26 € Azenue(
«{r-2) 0091 +(r-2) 0091 | #(-2) 0091 | o(-Z) 0091 | #(3e-2) 0SSI |.(!s—z) oes1 | (e-z) o091 Isqo Jo sy
UoouId3y
09 9 €9 0 R 68 £10 Ol ¥8 9]0 £ 98 £10 8 €6 610 L 6 L]0 92 99 8|0 2l b ¥I| - queng
02 Y€ 190 ¢ €8 ZI/0 6 €8 8|10 € ¥ €0 €1 € 50 S ¥6 1!0 I2 IL 8.0 9 €L Iz 13QUIAAON
09 ¥ S0 L 3L 130 S 8L LI'O0 § (I8 8 9 0l 2v LYO € 16 9:0 L2 99 L' 0 9 €8 6 19010
6 0 ¢ YO0 €1 ¥ €10 L OL €20 6 9L SILZ- 11 OF sn«o v €8 €L 0O 1€ €9 ¥ /0 9 8 0li Jaquadss
0 1 09 o6 0 S2 € % 0 91 ¥, OIjO I 9L OL9- SI € IF'0 S 98 6,0 Sb IS ¥ /0 Ol #8 9| - 3sndny
0L 8 I+ 0 06 89 T |0 SI 29 €30 €1 89 61| 0 61 IS 060 Il 9L €10 9 2€ €10 61 2L 6| Amf
i . )
0t ¢ tho L1 9L Llo_x LL T2, 0 LI OL €12 66 EF 910 SZ %L £|0 09 9¢ v!o ¥l 0L 91 aun[
0z (5 1ro0 9 zszllomssszoe!sczls-sz99139~ 1L ¥8 v10 S€ SS 010 9 £9 (g - Aepw
0 § 0 ¢+ 0 21 08 8!0 Il SL ¥I|O L 6L ¥IiL- 12 ¥S ¥Zl0 21 (8L |0 9¢ 95 8|0 6 89 €2 * udy
0 v L& 650 Ol €8 L|O SI OL SI{jO Il IL 813 22 1¥ SE O 6 06 1i6- 0 65 1110 11 89 13 ° Yorepy
0 L I¥ 2¢/- 91 8L €10 UL 18 8|1 12 ¥ v|€ 13 1S Szl 0 11 88 1|4+ ¥€ 2§ €1{0 OF L9 [Ll] ' AKreniqog
0 G Y» ¥60 03 YL 9,0 € 0L L|0 6 (8 v|Z ¥ SE 620 ¥l 98 06 92 19 L,0 ¥I ¥ gl - Awenwe[
mu 1 o5 I olly_ I I D 1 O/ I OWIIII I O II I J(IIII I Oj ed50)puiy
(2 0080 | (p-2) 0080 . (+-7)0080 |- (+-2) 0080 (82-2) oe20 | (¥e-2) 0820 (e-2) 0060 {e-2) 0080 | 'sqo jo swry,
uvasn\ | nsvf [ WNVINTY | HVI4VHS NIZ¥HVE - ANIHSOY (HvaIvHg) vasve

3 114

‘ : _ Buiuio o,
GI-83210F = III  "L-§ 30 =[] ‘g-l@dIojUoeeg =] wWe) =)
p330adxe aq Aew s2210§ purm repnonsed yomgm uo gop Jod SUOISEIIO JO 1IGUINYN

SNOILYLS TVISVOD 1V SFOUOSA INIYAIJIA 40 SANIM 40 AINIANOTNI ATHINOWN—A] F18V]



TABLE V——MONTHL\’ FREQUENCY OF WIND DIRECTION AND SPEED IN THE UPPER AIR AND OF CLOUD MOTION
Number of occasions per 100 on which particular winds may be expected

I = 3-13 knots 11 = 14-27 knots I1I = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15m.p.h)) (1631 m.p.h.) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Basra (Shaibah) 30° 26’ N, 47° 41’ E., 40 ft. Time of obs.: 0430-0800 (Z-3). Period :  1922-32
AT x T mE T ET s 1 s . sw l TWTTUUWT TN
‘e .o l.. | VUUR— | [, o et | it ——— e n C e e e dees . QO
(feet) T ITHIIVIYT ITIEIVET I UIIVIT II X IV! I I II1IV| I IIMIrivi1s min i BIRI S " obs.
JANUAKRY i ! i ) T T
Surface i2 00 0.2 0006 200{7 60 0|2 60 0/2 60 0117 -60 0.}22 60 0 35 174
1,500 '8 4 703 0003 1005 6412 4201 10 0|5 1 1 015 25 4 0°' 3287
3,000 {7 6 -40|-7 .70 0|1 1 0 0|4 2 :7-44 6 4 0({2 2 706 7402024 3 0, 5 i 277
6,000 ..,4 200:1 -90 04 0004 000/|6 2 20;j9 1 10j14 800,16 1y 2 .4 3'2%4
110,000 .41 11 0,0 0O0O0j0 000O0|0 O00°0|2 01 0;4 0 0!4 33 8 1|3 27 9 0 0 105
FEBRUARY i x : : ;—— ) o
Surface "6 000'2 000 000O0|8 1 -60!4 1 0 0|3 00018 30 0:9 0 0 039,15
1,500 14 4 403 4005 80017 54 -84 3 22,5 10603 2 80 i 9 4 3 0 6,264
3,000 10 4 002 000;-8°:400!5 2203 32 1;2 3 4017 410,18 19 30 6,25
6,000 ‘4 210'.5 500,2 00O0{1 100(3 11 -510 610:6 11 3 0:20 21 1 0; 3,208
10,000 i4 00 80 00600 00O0O!0 0 -80;-8200:4 9 3 011 2210 2!9 13 6 8 2 18
MARCH ;! ' ! ! b
Surface i 00 0,3 000;1 -60 o!s5 2 00|8 1 004 00015 200{15 20 0!36!181
1,500 10 10 30,4 200:5 200;5 51 .32 5221 1 :3-3 2 0 0/]9 21.6 0} 2;292
3,000 6 6 00,3 000!5 100i5 3 .70/5 52 2|2 20 73 2 7013 23 5 0| 3 239
6,000 i3 3,40, -8 400’1 0 060!1 2 -40/5 5 409 7 -4-410 11 -40 12 22 2 0] 4, 245
10,000 § 3702 0 00O f 0 0 00 ‘ 0 00O0;2 100!8 540 I10 2011 017 18 3 0 | 0135
APRIL ; i ' ) . ‘ ' .
Surface ‘4 .60 0,2 60 0'5 2 006 60 0{6 60 0|5 10 0&16 0 007 60 0!'44!176
1,500, '8 21 345 ‘1 00l5 20 314 42 -3/4 42 333 21 714 200,917 7 .74 2 I 295
-fl_)t{l) .75 2 0{(5 100/4 1 00|3 41 0{4 41 33 12 :3j5 2 00/8 24 6 -3 41288
6,000 ..:6 4 2 0|3 40 0] ‘4 40 0|1 2 0 0[5 5 2 0!/6 3 409 11 40(9 21 6 0: 3 281
10,000 ..©3 800190 00/3 0002 0002 600 |§ 7 90,4 20 4 06 21 8 0 ) | 107
Note.—No information of the direction of motion of clouds is available at Basra. et e
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TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

9l €

d

US4,

I = 3-13 knots II = 14-27 knots IIT = 28-40 knots 1V = over 40 knots C = less than 3 knots
(4-15 m.p.h.) (1631 m.p.h.) e (32—47 m.p.h.} (over 47 m.p.h.) (less than 4 m.p.h.)
Basra (Shaibah)—cont. » -
Height ' N, NE. E. " SE. S. SW. w. NW. No.
above M.S.L. —m —_— i : .| of
{feet) I INIIVII unriv|iy MHIIv|is muivli INITIVII IIMIIIVIT ITIIIV{T IIIII1IV. obs.
May i
Surface .19 0001 0O0O0|-600O0|4 00O0|5 00O0(3 00 01l10 60 0|12 1 0 0,533,175
1,500 .10 17 1 0|5 2 604 1 0 0|4 2 0 0|5 3 60 1 3 30(5 1 -30/8 168 7 6 1| 325
3,000 .11 9 9.34 2 00!3 10016 2 30{4 3 6:34 1003 2.0 012 21 6 -3 3,318
6,000 ..{5 4105 :4-40|4 00 0}/3 1 00|5 3 00/6 4 0 0i8 9°0 013 20 4 -8 3| 261
10,000 .17 8 :70]/1 00 O|1 -70 O 7 ‘70 0|1 2 70!8 101 17 13 _-7 ‘779 21 5 0, 3 148_
Jexe : |
Surface {7 00O0{-8000{0 00O0(0 000{2 000O0/10 000 15 2 0 027 2 0 O 185|177
1,500 ..{7 14 6 0/4 3 00|-7 00030001 100[|2 -7 3012 2 0 05 1729 5 1! 306
3,000 .17 12 3°0{4 70°0|1 30 0}|1 30 011 2 0 01 ‘30 012 2.0 0|8 2622 5! 1296
6,000 - 4 3 4 0|3 90 0j1 50 0/2 00 O0{2 80 0({3 2 0 0!5 3 -501!16 31 15 1} 41216
10,000 .13 2 1 0|6 00 OO0 0 0jY 00O0Ci{3 100(5 610|611 7 2i15 20 5 1 2| 85
13 -
Jery I !
Surface w6000 0 000600060000 o020 01! 0 0 030 2 0 0125 10 0 01201178
1,500 |8 727 40/{2 100;-3000|:8 3002 60 0 1 0 30|12 1.0 05 3128 8! 21308
3,000 .17 32 0|7 30 0({3 00 01 0 0|1 0O0O0(-7 30 32 10 0!/8 362 51 .3 293
6,000 .-/ 3 00(3 - 90 0{3 2003 0O0O0|-9 0 0 02 5§-50(8 4 5017 3213 2! 1220
10,000 |85 4 00(6 1 0O0[4 00O0|6 2 001!6 4 0012 1 0 0|8 95 0{8 16 3 1 1 ing
AugusT ‘ i A
Surface 2 00 ‘6 0 00/3 0002 -000(3 o0 0 011 0 0 037 0 0 017 2 ¢ 0 122 1181
1,500 6 4 4 63 0.00|2 00O0|1 000|2 00 01 00 0|4 2 0 08 2519 4| 41318
3,000 9 101 74 300|/5 000(2 00 030003 :700{2 100 10 3216 1 ‘ 41299
6,000 115 945 00O0|4 90 0|3 40 0/1 0 003 40 0/6 2 -40 21 25 6 -9 31! 229
10,000 .13 1 0 7 1 0 012 ‘"1 0 017 2 00i9 20 0/7 2 0_ 0i4 1 0 0112 10 3 o] 51 99
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TaBLE V—continued. ,
Number of occasions per 100 on which particular winds may be expected

1 = 3-13 knots II = 14-27 knots I1I = 2840 knots IV = over 40 knots C == less than 3 knots
(4-15m.p.h) (1631 m.p.h.)- ) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Basra (Shaibah)—cont.
Height ! N. VE. ! . ' ) . w. w. NW. No.
above MSL. | - NE E SE - S S - C. | of
- {feet) T ITHIIVIT IMHOIIViTI NIV IMINIV|{L NIIIV|Y IIMIIvV|1 IINIIiv|1i Imiv obs.
SEPTEMBER ¢ : . :
Surface .60 00 ! 0O 00O0;t 0O0O!4 O0O0OO|6 0O0O0O|7 00 O0[32 0 0013 .60 0]37] 187
1,500 f9 11 4 ‘33 10 0§j2 0 0 O|6 70 0;8 1 0 O{1 70 O|5 2 O0 010 2011 1| 3| 307
3,600 .11 w0 3 -35 30 0(5 0006 1 00'3 0O0O0O(1 70 0!3 .70 Ol11 24 9 -7 2| 299
8,000 .10 6 3 0i8 1 00!2 80 0|5 2 0 0!2 00 O0(4 0 0 O|7 5 0 0|12 24 § -4 5| 246
10,000 ..ij6 3 00! 8005 8005 2,003 300|4 200{5 10 2 016 13 -80]| 2127
OCTOBER | i
Sucface 8 0 0 0'1 00 O0/2 .60 0 i1 60 0,3 00 0|7 0 0 0|34 6 013 1 0 029173
1,500 412 10 2 0 72 60 0{3 o0 -3 0,4 9307 5 90|3 -3-30|3 -6-:30|8 21 5 0! 7316
3,000 . S | 5 0 0:6 2 003 60 0,5 1.0 06 4 60{3 2 3015 ‘30 0411, 22 § 1 51| 311
6,000 .43 5 803 0001 4004 80 0{5 4.0 0;6 5 -40(8 5 40|14 16 2 -4l 6 266
10,060 - 5 700,55 8008 80 0|1 1 0O0{5 00O0{7 5 00({13 12 3 014 13 2 0 i 2133
NOVEMBER | i -
Surface .. ! 4 60 0!3 -600({4 00 0!7 1 00/3 0O0O|3° .60 020 00 017 -60°0)35]| 178
1,500 . v[ll 3 00;4 -3:.70j5 7005 51 0({8 62 332 30 0|3 1 0016 184 0! 61307
3,009 .74 2 3043 00043 -300{7 23011 7 10|6 2 :30|5 -70 019 18 2 o/ 7] 302
8,000 .. ’ 3 40012 000(4 0005 1 -40{7 41 410 6 0 0f11 6§ 4015 14 2 0| 51257
10,000 e § 40011 700i1 000!2 00O0|7 3 705 7 1 013 12 3 0015 12 3 .7 4! 138
DECEMBER ; : ‘
Surface w1000 2 000:4 00O0(7 000/0 0O0O0[8 2 0 0]18 0.0 016 .60 O/ 41169
1,300 . Qb 4 30,3 000;3 1006 50 :34 42 0/3 0 70|21 0 018 28 0 295
3.009 -8 30011 0O0O0{1 4004 2 00!7 61 -45 2 403 3 0 021 25 2 5| 7284
6,000 «y7 2 00}0 0 00{3 0O0O0|2 0O0O0|7 4 408 8 0 0|8 8 9016 23 2 0 4| 233
10,000 . ' 4 300/2 000|3 000(0 000|3 600|611 20|7 2 3 -8 7 14 2 0} 312

Authority, —Bibliography No. 42. -
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TABLE V-- continued.
Number of occasions per 190 on which particular winds may be expected

I = 3-13 knots II = 14-27 knots IIX = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15m.p.h.) (16-31 m.p.h.). (32-47 m.p.h.) ‘ (over 47 m.p.h_.) (less than 4 m.p.h.)
“ Bahrein, 26°00' N., 50° 35’ E. 46 ft. : Time of obs. : before 0800 _(Z—3§). Period*: Nov. 1927—Dec. 1939

" T Height N. ) E. |- SE s. T sw. w. NW. No.

above §I.S.L. : — NE < , ! ! - "‘*‘*———*’ C. | of

. _(feet) I ITINNIVITI HIHIivii o OIIViT T IIIV|I IIIII IV J ITHI1IV) 1 II XTIV 1@ 101 IV obs.

ANUARY S . . ‘

! Surface .. l 4 1 40):8 00 01 0 00|9 000{4 0 ¢ 0({2 0 0 013 ‘80 0 131 7 40 1} 23 247
1,700 .13 25 2 05 0 0 03 ‘80 045 4 40|66 5 2 0i2 3 40/ .4 .8 0 03 13 4 ¢ ’ 3| 259
3,300 717 2 0[(3 00 0/3 0 0 042 2 00|8 7 2 0({7 4 1 0|4 1 1 011 13 ¢ .4 2 256
6,500 o | 7 -50(0 50 0.9 0 o 090002 23 .50 8 10 2 08 13 4 014 15 6 1 | -5 219
10,000 A | 60 0/0 0.0 0j0 o0 o 0{0 00 0{6 60 0 4 11 5 0/6 1715 2 5 2111 1 01160

Low cloud .. 18 3 2 1 20 38 17 f 01167
Medium cloud 2 0 0 1 1 15 66 13 i 1! 80
High cloud .. 0 0 . 0 0 0 23 68 ' 8 Lol 78

FEBRUARY i ) - *f }
Surface 18 31 41 00 0|4 40 014 ‘80 0|5 0 0 0|2 o 0 0(7 0 0 0,23 5 80 | 24 ; 243
1,700 .10 21 5 0]4 0 0 O 2 ‘40 0/2 6 2 .4 § 9 3 .92 3 ‘4 -4| 3 1 0 0/6 10 '3 o i 9; 228
3,300 8 13 60|2 00 0 ‘9 00 6({3 .90 0 7 9 4 0(4 7 30 4 1 0 48 13 4 .4 9 223
6,500 2 2.50]500 0 2 000/ 0003 3107 11 8 0112 16 4 57 16 8 1 5! 190
10,000 1 100 i ‘700 0({0 0o00{0. 0 00{:7 70 0/5 10 3 7|5 2517 3¢ 9 9 .7 7} 148

Low cloud .. 14 4 0 ' 3 2 20 42 15 | 0118

Medium cloud 0 0 0 0 2 40 56 2 0162

High cloud .. 0 0 0 0 0 27 66 0, 53
. |

MaRcH ; ' |
Slir!ace {10 4 .4 42 o ¢ 0i4 40 012 2 .8 0/2 0008 o 0 09 80 017 3 .4 -4} 28 | 259
l,/QO . 10 20 6 .4 4 ‘40 012 .7.40(5 4 2 46 4 4 .7/ 4 2 402 1 0 0 9 6 2 § 2 269
13,31)0 - 12 14 5 43 o0 ¢ 014 40 0}5 2 ‘4016 5 3 .45 4 2 '43 3 3 0 0 o 7 2 o 3| 259

6,500 ««{7 31090 0 0/ -4 0 041 0 0 04 2 90119 15 2 412 7 4011 13 6 0 -9 290
10,000 .15 3 50({0 o0 ¢ 0/j0 50 0l0 o 0 0/2 1 .50 6 15 3 59 229 0 ; 9 10 3 .5 .5 185
Low cloud .. 10 . 0 4 0 2 2 R f ’
.\Igdium cloud 0 0 0 0 0 Zg g: | 11.5’ : ((; ' '22
High cloud .. 4 0 0 0 0 28 J 61 G ! 0} 64
Yot~ e approximate height of the clouds is as follows : Low cloud, 6,500 1t Mediors cloud, 16,000 t.; High cloud, 33,000 1t
No information of the rate of motion of clouds is ayailhble. * Period for cloud motion : ﬁov.,i3927?uDe§:. l§35. t
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I =: 3-13 knots

11 = 14-27 knots

M

TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

I11 = 28-40 knots

IV = over 40 knots

C =: less than 3 knots

. {4-15 m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Bahrein—cont.
Heitht 17 7y : 5 ' . . w. © NW. No.
above M.SL. £_~___§__ NE. E I SE. S SwW _ ._l <' C. l of
{feet) I MIXIVIY ITHIIVI T 11 I IV, I ITUIIV|TI NINIVIYI DUrIviI HUIIvii o niv obs.
APRIL " . . | o
Surface ..4 5 40;5 1003 40017 40 0;5 00O0(5 0 0O0|6 -40 0i20 5 ‘40.33 243
1,701) 1520 6 -84 3 002 2 00[3 5 40 6 4 2 04 3 40{3 00 0(7 4 3 0 o241
3,300 - M 152 0.3 90 06|49 000[3 90 0l6 5 .9 0|8 3 40!/7 3 0 0 '7 9 5 .9, 2233
6,500 -+ 5 8.50:'2 530 0({3 000[2 00 0 ; 5§ 1 00({8 13 3 0!8 11 9010 13 7 -5 .9 21§
1o .03 5 -50{2 1002 2002 2 -50'2 1 0 010 8 30[(6 1711 0|5 13 3 .5 .5 183
Low cloud .. | 0 , 0 o 2 3 43 48 ’ 4 I 0! o
Medium cloud ! 0 : 0 0 0 3 40 53 3 | 0] o4
High cloud ; 0 3 0 0 0 i 2 40 46 13 0‘ 70
Mav | ! | » | T
Surface ’8 5 80,2 40 0)|2 0 0o0|2 00 0’2 00 0|9 00 014 -40 024 3 0 028 260
1,700 o1l 2314 314 2 0 0|3 40 0|3 .80 0 §+3 0012 2 00/6 2 4015 9 .40 1 . 255
3,300 19 23 9 84 1002 000|2 .40 0 4 8-40!5 2 00!9 3009 11 4 -4 0! 246
6,500 3 11 3 ‘442 40 0/-9 0002 00 0's5" 40 0({2 3 1 011 10 409 2210 -4 1.227
10,000 '2 520 ! 1 60 0|1 1001 200 | 2 0 -60|5 6 2 0|9 18 5 0,6 19 7 -6 0] 180
Lowcloud .. 0 ‘ 0 0 3 i 7 | 66 23 2 0| 30
Medium cloud - 0 i 0 0 3 3 47 44 3 0159
Highcloud .. | 0 : 0 0 0 47 48 2 0: 58
Juse ; : |
Surface (8 3 40{-8000/4000|:4000-4000[|6 0006 00 0l3 13 2 .4 21238
1,700 ;5 1428142 .40 0[.4 00 03 40 09 0002 40 0|3 -4-40!6 9 6 § -9l 225
Q,SOO 14 2724 6 l 2 200j2 00 01}1 50 0|-5 0 00/2 000[|3 1 50 '8 85 § -5 196
6,500 '5 22 6 114 0 0 o0}o0 1 00j1 100:2 60 0|3 00 0 5§ 660,10 2110 3] 2157
10,000 19 M4 4 0.4 3001 11 0]8 41 0;/5 400!/3 2004 6016 6 0 1| 108
i i X
Low cloud ! ! Data not available. «
Mediumn cloud I i Data not available. i
High cloud .. ] Data not available. ! |

No in

Note.—The anmximatc height of the clouds i
ormation of the ratc of motion o

s as follows : Low cloud, 6,500 ft. ; Medium cloud,k 16,000 ft. ;
f clouds is available.
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TABLE V—continued.

Number of occasions per 100 on which particular winds may be expected

= 3-13 knots 11 = 14-27 knots II1 = 28-40 knots IV = over 40 knots C = less than 3 knots
I (4-15 m.p.h.) (16-31 m.p.h.)" © "(32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Bahrein——cont. o
Height N. NE. E. SE. S. SW. w. NW. ' No.
above M.S.L. > ' C.| ot
(feet) T ITIITIVIT MIMIV|T MINIVIT HIIIVII NIIIVII MINIV|I II 0T IV T I 111 1V obs.
juiv ) , : l
0f1 0002 0001 000O0|-4 0005 0002 .70 02 6 40,2 |2n
ls'%sce ; 1; 22 7i{1 -80 0|2 0 0 O0j2 0O0O0(2 0O0O0/|2 :40 0|3 ‘40 011 14 4 2 -8 250
3,300 8 3021 3,2 200/0 50 0{-5000/t 500|900 0!1 50 015 14 6 1| 2 z 212
6,500 ..|9 245 68 3 60(1 1 00(0 00O0(1 60 0{3 00 01 0 006 2210 1] 2 ; 156
10:000 8 100 97 -90 0|9 4 9013 4 0 0|9 00 0/4 00O0,3 3 009 19 4 21 2,112
Low cloud .. ' ' Data not available. '
Me‘:l'ium cloud 6 19 27 25 1 0 11 8 4 42
High cloud .. 0 0 37 63 0 0 0 0 0 4
Avcg:‘r‘fake 2 40012 0001 00O0|2 00O0!/!1 0004 0 0 0/12 00 017 6 0 51 ! 281
1,700 13 1110 4|(6 2 0 0{7 0 0 0{3 2 0 0(3 2 0 03 ‘40 0,7 40 014 9 2 -4 2| 927
3,300 |18 255219 2005 400/2 0002 40 0/4- 40 0{4 00 09 7 2 .4 2|23
6,500 .-/} 19 5 0716 2 0 0i/4 1 0 0|2 0003 -500|3 000!/2 o 0 010 11 3 0| 4 208
10,000 4 2 2 612 3 0 O0l1 500(8 6-60[{4 1 00(3 .60 0[4 1 0 011 8 2 .6 5(171
Low cloud .. 1] 0 0 25 0 0 ‘25 50 0 3
Medium cloud 11 29 6 8 3 31 9 2 0| 40
High cloud .. 0 8 27 25, 21 13 6 0 0 9
SEPTEMBER :
Surface .. |(1 2 0 0|1 o 0012 000(3 000}4 000(|6 00 012 o 0 0120 4 40|44 275
1,700 16 17 6 0/7 170 0/4 70 0|5 0 0 0|4 0 0 04 0 00(6 000O0I/15 62 0| 427
3,300 19 24 6 012 4 00/5 800|2 00 0|2 -400[3 o 0 0/4 00 OIl10 4 3 0 41289
6,500 19 16 3 0f215 7 0 0|4 2 0 0|2 0 40(3 0 0 0/1 ‘80 014 40 0/6 9 4 0! 21|24
10,000 14 12 4 012 5 0 O11 2 0 010 -5:50(4 50 0 2 0003 020(5 63 0/ 4 196
Low cloud .. 0 13 13 25 0 0 13 37 0 8
Medium cloud 14 14 61 10 0 0 0 0 0 13
High cloud .. : Data not available, . :

Note.—The approximate lieight of the clou
No information of the rate of moti

ds is as follows : . Low cloud, 6,500 ft. ;
on of clouds is available.
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Number of occasions per 100 on which

TABLE V—continued

particular winds xhay be expected

I = 3-13 knots II = 14-27 knots " III = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15m.p.h) (16-31 m.p.h.) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Bahrein--cont, .
Height ) . 3 SE. ) SW. w. | Nw. No.
above M.S.L. N X NE E i S - —| C. | of
({eet) I ITIITIVIY ITIXIV|I II III IV I IMIINIV|I IIIXIV|I II III1V I ITTIIIV|T II 1111V obs.
OcToBLR - : . ‘ _

. Surface S5 4:40/:8000/0 000|2 0o 011 00012 0006 40 022 2 0 0 49 | 259
1,700 23 21 4 0|7 2 0(2 000|4 000|4 100/|5 0 0 013 00 015 6 0 0| 3252
3,300 17 25 8 411 3 40!2 00 0/3 0 00f2 .40 0/4 2006 000|9 3 2 0 2253
6,500 8 24 4 010 7 405 1 0 0({3 2002 90 0({3 0 0 0|4 10 0|8 9 31 2| 230

10,000 S 188 510 50 0(9 200(7 3 002 0001 0 50|5 2 .50 7 10 4 1| 21183

Low cloud .. 31 33 2 0 0 6 10 18 0| 15

Medium cloud 0 0 0 6 27 11 33 7 16 | 20

High cloud . 0° 0 0 0 4 33 59 4 0 40

NOVEMBER
Surface |85 1 3012 00 o01l1 00 0(6 0O0O0|]6 0020|3 0 0012 0 0 027 2 0 035 289
1,700 16 19 -70/6 0 0 0[5 o 0 0|6 2 40{6 6 2 015 70 0|5 40 0|9 8 -40 2| 283
3,300 --120 19 7017 40 0|3 o 0 0/3 40 0|8 5 -7 0]8 2 40(6 40 0(8 6 -4 0] 3| 281

6,500 !9 7 40/4 80 0|5 2 0 0/6 20 0|4 4009 6 0 0(9 2 40 14 13 80 3| 252

10,000 17 6 50|5 00 0|5 .9-50]|2 *5:50/6 3 0 0{7 5 0 012 11 2 0112 12 90| 1| 214

Low cloud 19 2 0 0 6 24 25 23 0| 73

Mecdium cloud 0 -0 0 0 2 36 61 0 0| 48

High cloud . 0 0 0 0 0 27 61 12 0| 124

DECEMBER ) k

Surface 4 1 40/:4000(0 00 0|4 00 O0|5 40 0|2 .40 o015 ‘70 031 8 0 027|273
1,700 .. 114 272 2 011 ‘40 0,4 0 00/4 20 0 6 41 45 21 0|4 1 0 0({7 12 4 0 11279
3,300 -+ 11 19 1 013 .40 0 ‘7 000({3 100!/|7 3 1 0/9 41 0/l5 200 14 11 2 0 14273
6,500 5 610{3 40 0(2-00 0 2 000/5 200{6 8 90 12 16 2 013 14 2 0] -9/233

10,000 6 50060002 000 0 000|3 000|4 8 3 o 10 23 7 2|6 15 4 0] 21 18]

Low‘ cloud 23 3 1 2 3 17 29 22 0 140

Mgdlum cloud 1] 0 0 1 0 18 63 17 1101

High cloud .. 0 0 0 0 0 27 63 10 0| 79
Authorities.— Bibliography Nos. 27, 39. o
Note.—The approximate {

eight of the clouds is as follows : Low cloud, 6,500 ft.

No information of the rate of motion of clouds is available.
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TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

1 = 3-13 knots 1I = 14-27 knots T1I == 2840 knots IV = over 40 knots . C = less than 3 knots
(4~15m.p.h.) (16-31 m.p.h.) {32-47 m.p.h.) (over 47 m.p.h)) (less than 4 m.p.h.)
Jask.. 25° 45’ N., 57° 45’ E., <33 ft. _ Time of obs.: not known. Period : June, 1924—June. 1925
Height N. NE. E. | SE S. . SW. w. o Nw, | | No.
above M.S.L. - - e vt L 07 : of
{feet) I IMIIIViI IMImMIvViI MUOIIvy{I II1 HIiv|1 ImMHaIiv|i TH LIV [‘_I IT 111 1V 11 1 1V, o obs:

ANUARY i . i | C :

] Surface ..[26 0 0 0{13 0 0 020 0 O 0|0 O 0 OjO O O 0{O0 O O O!O O O Oi{17 O 0 O 23 30
1,700 ../3 0007 0O0O0(3 00O0OfI3 300(3 0O0O0|7 00023 3 0 017 17 0 0 0 30
3,300 ..10 0 00|/0 0O0O(7 O0O0O0O|{3 00 O0(0 0O0O020 0002 00 023 20 0 0 0 30
6,500 ..{0 00O0fO 000O0|7 4000 0000 0O00O0|0 40011 37150 7 77 0, 0 2
10,000 ..{0 000|/0 0O0O0O;j0 00O0|0 0004 0O0O0O/O 400/0 202824 B 4 0 8° 0 25

FEBRUARY ' '

Surface ../14 0 0 0140 0 O O{4. 0 0 O{O O 0 0,0 O0 O O!/0 O O 0O{4 7 0 0.7 O 0O 0;25 28
1,700 ..|14 4 0 011 4 0 018 0 0 0}{4 4 0O0}]4 0007 O0O0O0OC!7 7 0011 4 0 0 4 28
3,300 ..[12 000{8 0O0O012 00019 00 0{4 0O0O0[4 00 O0!4 15 0 019 0 0 0 4 | 26
6,500 ../4 0 0 0(0 00 O0}!0 0 0O 0 0 0{4 4 0 0j12 8 0 012 812 015 8 4 0 8 26
10,000 ../!4 40 0j0 0 O0O0j0 0000 ‘0 00/]0 0 0 O0]4 0 0 O il3 4725 474 1313 0 0 24
MARcH i ;
Surface* ..|0 O0 0 0(6 0 0 0|8 0 0 0{0 O O 0|0 O O 0;6 0 O0 012 0 0 0.18 0 0 0'41:. 17
1,700 ..|18 000|0 0000 0O0O|6 0O0O0(0 O0O0O0O(6 00 018 00035 18 0 0: 0 17
3,300 ..{12 000/0 0O0O0|0 0O0O0;0 0O Of12 00 012 0 0 018 0 0 0:8 23 0 0, 6! 17
6,500 ..f12 0 00/0 00O0(0 O0O0OC|O OO0OO0;0 O0OO|6 126 0[0 29 0°018 18 0 0 0 17
10,000 .70 0000 000;0 0O0O0O(0 O00O0/0 O0O0O0(0 013 0,0 3713 0 ;19 19 0 0! 0 16

APRIL . ‘ . | i P
Surface .., 5 0 0 0|5 00 O0f9 00 O0]0 0O O{0 OO0 0O0/0 OO 036 0O O0.18 0 0 0 27' 22
1,700 0 000(9 0000 0O0O0C/0O OOO|5 000(0 000 ;14 0 0 050 23 00, 0' 22
3,300 § 0005 00O0O|5 0O0O0Oj0 0 O0O0/0 O0O0O(0 00 O0Oi/14 9 0 045 18 0°0 0 t22
6,500 0 000|5 000(5 00O0/0 00O0/|0 0O0O0(0 0003 180 0'!5 27 0 5 1 0 22
10,000 § 0006j0 00O0j0 00O0j0 0O0O0(0O O00O0|5 15 00 20 2510 0 'IO 0 0 010 2

Note.—The number of observations is not sufficient to give a reliable normal.
Observations of cloud motion are not available. .
* The total of these figures is only 91, it is probable that the frequency of E. winds should be 18 per cent.and not 8.
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TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

III = 28-40 knots

C = less than 3 knots
(less than 4 m.p.h.)

over 40 knots
(over 47 m.p.h.)

IV =

(32-47 m.p.h.)

IT == 14-27 knots
(16-31 m.p.h.)

I = 3-13 knots
{4-15 m.p.h.)

Table V—Wind direction and speed in the upper air 3 123
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TABLE V—continued.
Number of occasions per 100 on which particular winds may be expected

I = 3-13 knots II = 14-27 knots III = 28-40 knots IV = over 40 knots C == less than 3 knots
(4-15 m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) " (over 47 m.p.h.) (less than 4 m.p.h.)
Gwadar. 25°07’N., 62°20’E. 33 ft. Time of obs.: not known, Period*: Sept. 1927—Dec. 1929, Jan. 1937—May 1938
Height N. NE. E. SE. S. SW. w. NW. No.
above M.S.L. 2 C.| of
(feet) I DIOIVIY ITIIIVIT IMUIIVIY ININIVII I MIIVII XTI IV] D ID Q00 IVIiI II I IV obs,

ANUVARY . ,

J Surface. .. |8 2 0 0}1I1 0 0 0|2 00 0/2 0 00|2 00O0[0 000/6 00 0l6 ‘80 0149|122
1,700 --12 4 00|14 200|8 000|2 200/6 80012 00014 7 0 010 ~80 0 7120
3,300 --{10 12 0 018 90 0|6 0 0 0|3 90 0|9 2 0 0|8 90 014 7 0 0|11 4 o 0| 3117
6,500 {7 00012 90 0|9 90 0|0 0 0 0|4 0 0 0|3 2 0 01/20 19 3 0/[12 24 2 0| 9107
10,000 ..l20010000000000010,00311110388062150092
Lowcloud .. 0 0 . 5 18 19 29 29 0 0| 137
Medium cloud 0 0 ’ 0 | 0 11 79 8 0] 49
Highcloud .. 0 0 0 0 0 8 89 5 04121

FEBRUARY
Surface 7 00014 90 0/5 00O0/0 200/0 00O0|/2 00O0/14 90 015 ‘90 038112
1,700 9 4004 400(6 90 0|8 3 00|86 00O0{7 00 019 10 -90.10 4 0 0] 5| 112
3,300 6 7 00(6 90 03 00O0|8 3 00|5 90 012 2 0 0118 6 2 0115 4 0 0] 3|109
6,500 9300‘100030002'.0003,0007‘6!017154081800 2| 9
10,000 4 200/1 100{0 000O0|(0O 00O0[(0 00O0(6 4 20[9 239 012 17 9'0f{ 0! 81
Low cloud 1 3 n 11 20 28 23 4 | 0] 102
Medium cloud 0 2 0 0 0 19 67 12 0} S0
High cloud .. 0 0 0 0 4 02 4 0} 90

MarcH : )
Surface 2 0002 0002 0.00{4 80 0|0 00 0|6 -80 0l32 ‘80 01/16 0 0 0133|122
1,700 6 80011 300(-8000(-8 -800(3 80 0([7 -80 0119 21.3 0(12 9 0 0 2120
3,300 «+|5 30017 300/8000(3 00O0|5 80 0/3 3 0 016 22 4 018 12 2 0 2| 118
6,500 +}3 30014 200(3 000/6 0001 1004 S 0 0112 1912112 10 2 0| 2] 104
10,000 7 3001 4004 00O0/0 00O0|1 00O0|S5 5005 2121 13 11 80| 0] 78
Low cloud .. 0 0 2 5 17 29 48 1 0l 724
Medium cloud |- 0 0 0 0 0 26 62 12 0] 29
High cloud .. 0 0 0 0 0 10 19 I 0| 107

Note.—The approximate height of the clouds is as follows : Low cloud, 6,500 ft. ; Medium cloud, 16;000 ft. ; High cloud, 33,000 ft.
No information of the rate of motion of clouds is available. * Period for cloud motion : Sept. 1927-Dec. 1935.

75

410 43ddn 7y w1 paads puv uonzap pusp—A I10.L

5

Scl




TaBLE V—coniinued.

AN

Number of occasions per 100 on which particular winds may be expected
1 = 3-13 knots "1I = 14-27 knots 111 = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) {over 47 m.p.h.) " (less than 4 m.p.h.)
Gwadar—coni. . ‘
Height N. NE. E. SE. .S SW. w. NW. No.
above M.S.L. : C.| of
(feet) 1 ITHIIvV|I 111111V 1 muIivii mIirIv I noriv|ii mmivl 1 mnrivii 1 111 IV obs.
APRIL s '
Surface ..!la o003 .00 oleé 000}3 000 .8 00 0j14 2 0 024 oo0oo0l|l8 00 035|119
1,700 i3 300|3 80 ols o000}|3 000 4 00 014 0 0 027 23 .80!8 5 0 0} 2|19
3,300 1s 300(5 200 2 00O0(2 00O0O0):8 00O0|8 20 0/15 19 3 olis 11 0 0} 31! 118
6,500 it o0 o00}4 10 ole 0002 000 1 oo0o0|l1 1 00018 145 1116 16 0 0} 1 98
10,000 "I 1 00|66 10 0o/l4 3 00j0 40 0/3 000|686 6 1 0jl1l 8 3 022 6 0 0| O] 80
Lowcloud .. | o 0 7 ‘8 10 35 39 2 o| 78
Medium cloud 0 0 0 0 0 18 76 6 o] 37
High cioud .. 0 0 0 ‘ 0 1 20 67 13 0| 113
May . , . : .
Surface ..|-8000]|3 000 7 0003 00 O0)-8 00021 500(3 000 0 0 0 01]20 124
1,700 4 80 0}6 2 00 3 00O0|5 0O0O0}6 000{9 2 0 016 34 3 0|3 500 8] 124
3,300 4 4-0.0|8 4 00 g 0o00o0}(2 06000O0]|-9 00 0|4 2 0 0{15-28 4 0 12 12 0 O} O} 113
6,500 12 200]4 400 4 1 00(0 0O0O0}0 000|2 400(15 1550 21 11 1 0] O| 85
10,000 %0 3 0 0|9 6 0 0}0 2 00({6 000O0}|5 2 00|33 00O0i17 82 214 2 2 0} 6| 65
Low cloud .. 0 0 0 2 . 18 43 36 © 0 0| 107
Medium cloud 12 8 17 0 4 4 42 0 17 11
High cloud .. 0 -0 0 0 0 18 70 12 0| 64
JuNe . : ] : .
Surface 0 000O0|7 00 O}17 00o0]/]6 0003 000 28 0 0 0/6 0 001 00 013t 89
1,700 1 0005 00O0JI0 O o013 00 013 0 0 0]19 1 0025 300(7 000 ‘31 88
3,300 {sa 1 002 3 001}1 0001 00 ols 00013 00 0|20 § 0020 80 0] 3! 75
6,500 o4 7 0010 50 0|3 oo0o06l0 00O0(5 000 2 000]7 30019 1020 2| &8
10,000 .. {15 17 0 015 1000/|8 000j0 200 6 000|0 0O0O/4 8 0 0fl0 2 0 0| 4| 48
Lowcloud .. (] 1 5 22 20 27 23 }
Medium cloud ] 29 43 1 0 3 6 ; g 2023
High cloud .. 7 11 48 27 0 0 0 7 0 11

Note.—The approximate height of the clouds is as follows : Low cloud, 6,500 ft. ; Medium cloud, 16,000 ft. ; cloud, 3 '
No information of the rate of motion of clouds is available. T . ”,m.l-‘ljgh cloud,33.000 fr.
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TABLE V—condinued
Number of occasions per 100 on which particular winds may be expected

e
-

I = 3-13 knots 11 = 14-27 knots 111 = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15 m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) {over 47 m.p.h.) (less than 4 m.p.h.)
Gwadar—cont.
Height N. NE. E. SE. S. SW., w. NW. | No.
above M.S.L. . - .1 C. l of
(feet) I NIUIIV)Y ITIMIV|T IMINIV|{I INrIvjI IMImMIiv|I mmivii murivia I i obs.
ULY . ;
JSuriace ..{0 000|3 000/11 00013 000f6 060018 0008 000/0 00 042 93
1,700 ../!3 000|1 1060/4 300{19 0O0O0(16 00025 20012 200}/4 00 0, 6| 93
3,300 ..|!8 000{5 3.00{11 2 00|3 00O0/7 0O0O0{18 00013 300I/12 20 013, 6l
6,500 ..|22 4 0018 4 00/7 000}/7 000/0 00O0[(0 06O0O0/2 0O0O0C(18.11 0 0] 2! 45
10,000 26 14 0 0/6 9 00|0 9 00)/3 00O0/0 0O0O/0 0OO|6 3 0020 00O0| 6| 35
Lowcloud .. 4 -1 1 +33 24 24 6 1 0. 355
Medium cloud 9 32 20 0 10 7 5 11 6| 87
High cloud .. 4 15 48 15 4 0 8 4 2! 35
Aucusf ) '
Surface ..{1 0 0 0}6 0 0 0{10 0 0 012 0 0 0|7 O 0 O}1I0 0 0 0|7 0 O O|0 0 O 047 86
1,700 0 200{3 000({8 00027 00O0(26 00 Of14 2 00(8 200[(0 00 0|11 66
3,300 ..!5 §30j11 00016 00 O0{13 00 O0(I8 0 O0-0f11 000/8 00 O0/{13 000! 0! 38
6.500 ../133 727 0|7 1300|0 0007 00O0C/0 0O0O0[0 0O0O0|13 00O0{l3 00UO0| 0. 15
10,000 ..17 00o0f0 800|0O O0DO0O0(O 0O0O|0O O0O0OO|O O0O00(0 0O O[25 33 0 017! 12
Low cloud .. 0 2 12 30 28 21 5 1 1| 294
Medium cloud 4 30 38 2 2 5 5 15 of 35
High cloud .. 2 12 65 12 0 2 3 3 0} 39
SEPTEMBER ' ‘ .
Surface ..{0 0 0.0f5 00 0|7 0002 0O0O0}|2 0O0O[I7 00 0/22 0O0O0/[0 00 O0/[45; 58
1,700 -]/7°3 0014 2 00/9 000|7 0O0O0[t2 00O0/1I8 000O0f14 00O0(9 200/ 3' 57
3,300 -8 2.0 0/25 9 0018 000/2 000(7 00O0/0 000|5 00 0|5 00 0| 9; 44
6,500 ..138 00013 500113 .500/0 300({5 000({0 00011 000'3 000! 3 37
10,000 <17 7 0 010 31 0 0{0 10 0 0!3 0 0 0/0 0 00/3 00 0!0 00017 000'0] 29
Low cloud 0 1 3 13 18 3 ' '
Medium cloud 8 8 17 13 46 g 28 (l) 8 ' 2?%
High cloud .. 5 5 33 36 17 0 0 . 0 C5 17
Note.—The approximate height of the clouds is as follows : Low cloud, 6,500 ft. ; Medium cloud, 16,000 fc. ; High cloud, 33,000 ft,

No information of the rate of motion of clouds is available.
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TABLE V—continued
Number of occasions per 100 on which particular winds may be éxpected

1 = 3-13 knots II = 14-27 knots - III = 28-40 knots IV = over 40 knats C = less than 3 knots P
(4-15 m.p. h.) (16-31 m.p.h.) {3247 m.p.h.) {over 47 m.p.h.) (less than 4 m.p.h,) —
Gwadar—condt. . ) g
Height \ . . . SE. . W, w. NW. No.
above %d.S.L. .N NE E .SE , S S | —= . C.{ of -
(feet) I IMINIV|I IIIIIVII ITIIIIVTI IITIIIVIY IIIINIVIY IIIIIIVI IIIIXIIV{I 1II III:V obs,
OCTOBER ) . o i ) .
Surface 1 000/10-0 008 00O0|2 0O0O0O|1 0O0Oj11 0 O0O024 00 O0({6 0 O0 0{37] %
1,700 8 1 00/(9 500/10 1 00(8.00U0|9 0O0O0OjI1 00020 5 00{9 200 1 88
3,300 ..118 3 0 O}17 3 0 Of(14 1 0 O|1 O O 0|8 O O O|5 O0 O Of11 1 0 Of14 5 0 0 8 76
6,500 ..]112 r 00019 3 00}7 0O0O0|7Z  00O0|4 10O0|1 O0O0O0|4 0.0 025 40 0|10 69 w
10,000 .|18 18 2 0|15 2 0 0|4 . 4 0 012 O0 O Oj4 O O 0|4 O O O|/5 2 0 0/16 4 0 O} 4| 55 g
Lowcloud .. 0 2 8 1 15 23 37 4 olizz 8§
Medium cloud 0 0 15 15 3 58 . 8 0 0| 26 ou
High cloud .. 0 0 10 10 0 38 43 1 0| 22 ,5.‘,‘
° NOVEMBER . ’ . §.
Surface ..12 0008 1 00(3 0002 0O0O0C|0 O0O0O0[(3 0O0O0O17 0 O0 012 0 0 052 97
1,700 ..115 0 0 0|26 8 0 0(6 1 0 Oj1¥ 0 0 O|1 O O O0j3 O0 O O/10 2 0 017 1 0 O{ 8 97 [
3,300 ..119 6 0 020 3 0 0f{13 4 0 0|3 0 0 0|3 O O O|8 O 0 0O|6&-00 0!8 1 0 0} 7 97 2
6,500 .11 2 00119 2 0 O18 0 0 O|5 1 0 0|5 1 0O0({5S5 20017 11 011 1 00! 6] 98 <
10,000 .1 10010 40011 0003 3006 20011 1000|5 200012 400/ 5| 9 &
Low cloud .. 0 0 4 0 12 46 38 "0 0| 3 9
Medium cloud . 0 0 0 2 5 43 - |- o0 ol 35 S
High cloud .. -0 0 1 0 1 26 57 9 4| 116
DECEMBER 1 '
Surface /8 00 0{17 3 00|6 80 0{-8200(0 O0O0UO0|/0 0O0O0C{11 0O0O0O/16 80 0!381! 119
1,700 ..18 3 0 0117 50 015 3 0 0({5 2 0 0{2 O0 0 0({4 0 0 013 3 0 O 0 0] 8118
3,300 . 7 70019 8600i11 90 07 4 0 0|7 90 0|4 -80 014 2 0 0|9 90 09| 117
6,500 11 § 0013 4003 00O0}4 0O0O0012 20 0{6 0 0 013 13 0 016 4 0 O 4| 112
. 10,000 10 5§ 100 1 00i1.0600f06 1 0O0(1 10O0(4 5 00/15 1298 2115 17 1 © 11102
Low cloud 1 1 20 17 11 22 25 4
Medium cloud 0 0 0 5 0 34 55 (1 g %
High clond . 1 0 0 0 1. 11 ] 15 2] 142
Authorities —Bibliography Nos. 23, 27, 38. ’ ’
Note.——The approximate height of the clouds is as follows Low cloud, 6,500 ft.; Medium cloud, 16,000 ft. ; High cloud, 33,000 ft.

No information of the rate of motion of clouds is available
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TABLE V—continued

Number of occasions per 100 on which particular winds may be expected

I = 3-13 knots II == 14-27 knots II1 = 28-40 knots IV = over 40 knots C = less than 3 knots
(4-15 m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)

Muscat (Baitul Falaj). 23° 37’ N., 58° 36’ E., 66 ft. Time of obs. : before 0830 (Z-4). Period® : Sept. 1927-July, 1935.
Height i \ SE. o 3 wW. NW. ! Na.
above M.SL, ! N NE. E. — SE - S SW — : C.! of
(fecty 1 INIIIVY MIIIVII IMITIVII ITIIIVIT ITNIIVIT IDIIIIV]T ITOTIV]Y I L1V, ! obs.

ANUARY . ! H
] Surface .11 0 0/2 o 01900012 -400|7--400{1 00 0!8 40 0;3 40 0 1 73 ! 229
1,700 ..19 90 0|5 90 0;8 -40 010 90 0|5 -40 0|5 1 0 18 4 -40118 3 0 0, 9:.243
3,300 .13 4005 90 0;8 90 0!8 90 017 90 0|8 -40 015 3 90 17 5 1 0; 3241
6,500 ../6 200;j4 -500/4 0O0O0!1 00O0|5 50 0|9 5 :50:16 14 50018 11 1 0. 2 2ul
10,000 ../3 310}1 00O0O/0 O0O:0!1 060 Oj1 O OO|8 51 0|9 2810 0!'6 16 8 0 -5; 188
Low cloud .. 7 2 12 7 11 23 31 2. 1568
Medium cloud 0 0 0 1 7 16 59 16 .0 53
Bigh cioud . 0 0 (1] 9 79 12 : 0'115

FEBRUARY , . .
Surface .15 0000 00O0j0 0O0O0O|4 0O00/10 00 0!2 0 O0O0Jt5 00 0[5 00 01864 | 247
1,700 3 500|-9000)5 500({9 50 0{({5 1 0O0|9 2 :50(20 100 0/19 5 0 010219
3,300 3 0002 -500({6 0O0O0(8 0O0O0|5 1 -50[(9 2 9021 9 9016 7 1 0| 6215
6,500 4 2003 1003 000O0|3 t O0OO|5 5:50{7 5 2 013 18 4 -S/16 10 1 0 11wy
10,000 5$ 300}1 6602 00 0|2 0O0O0O(5 1 00|3 91 2{5 23 9 1|6 18 2 6 -6175
Low cloud 4 1 9 2 10 46 29 01w
Medium cloud 0 2 0 0 0 25 62 1 v 42
High cloud .. 0 0 0 0 10 79 1 0! 62
MARCH . , , ' r...
Surface 1000,9000|-9000/4 0005 0003 40010 2 0 0]6 -40 0!67' 234
1,700 3 000j1 000]2 00O0(3 1. 008 1 -40/14 2 0 029 7 0 0!18 5 00| 5 51!
3,300 6 00012 000|3 0O0O0(5 40 0{8 10 013 3 0020 9 9013 81 0| 7 ;229
6,500 |7 10014 000|5 0003 0002 1 -50{12 3 :50(14 15 2 0 15 10 1 0} 2: 214
10000 - ..15 500(3 0002 100|1 100O0|2 100[6 3 10/[12 2 7 510 14 1 0 'S,E 191
. .
Low clond .. 4 2 4 0 3 26 46 15 »' 55
Medium cloud | 0 .0 0 0 2 12 81 5 :) . g;
Hizh cloud ., 1 0 0 0 0 20 68 12 0. S0
Aote.— The approximate height of the clouds is as follows : Low cloud, 6,500 ft. ; Medium cloud, 16,000 ft. ; High cloud, 33,000 t. T
No information of the rate of motion of clouds is available. * Period for cloud motion : Sept. 1927-]July 1935.
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Number of occasions per 100 on which particular winds may be expected

TasLE V—conlinued

C == less than 3 knots

o I = 3-13 knots Il = 14-27 knots III ="28-40 knots IV == over 40 knots
(4-15 m.p.h.) (16-31 m.p.h.) (32-47 m.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
Muscat—cond.
. Height , : . SE. S. SW. w. NW. | No.
' above MSL. | N . NE E : SE : | ! of
(feet) I HUIIviI mmivjii muriviI 1 INIV|I IIXIIViI UNIIIV|I ITINIViI II 11V obs.
APRIL . ] :
Surface ..|l-4 000{-8000|:4000i{3 0006 :400(3 00 0j13 40 0|5 0 0 0681 240
1,700 ..|!4 000/4000)/-400@0}/1L 4005 200(16 30 031 12.2 017 1 40| 4] 239
3,300 .l3 400|l1 0o0o0l2 00o0|/2 0O00O0}4 -8:40{17 3 0 0)26 13 1 413 7 40 6] 238
6,500 ../86 90 0{6 0 0 0|3 0 0 0] -4 00 0|2 O 408 4 40117 14 2 0417 12 2 -4 4| 231
10,000 s 1 00{8 ©0o0!/4 1 00/|900O0|1 0003 2 20|9 .21 9 5]12 12 4 -5 S 214
Lowcloud .. 1 3 0 3 1 23 47. 23 0| st
Medium cloud 0 (1} 0 (1] 1 26 54 19 o) §7
High cloud .. 1 0 0 0 0 29 58 q2 0123
May o . ‘
. Surface ..12 o0o0f1-00O0|1 00 ol2 00 0|7 00O0|6 -40 014 0 0 0]7 O 0 O0|59]246
1,700 2 0002 00O0|-4000|1 00012 0 0 017 4 0 026 22 2 O0(l4 3 0 O 3242
3,300 2 000j2 8008 00O0|-800O0/4 40 012 1 0 0924 A4 3 013 7 80} 4245
6,500 6 400!/3 400/4 000|2 000O0]6 40 0|5 -8-40]17 15 -8 -4]10 19 3 0 6] 241
10,000 7 90 0/6 50 04 6 0 0|2 90 0i2 90 013 3 50117 15 2 814 12 2 O] 1] 214
Low cloud .. 0 6 6 0 0 32 51 3 0| o5
Medium cloud - 0 0 0 0 0 52 48 0 0 17
Righ cloud - 0 0 0 0 0 50 43 6 0] 59
Junk . -
Surface ..1!3 oo0o0{2 0002 0O0O0{3 0003 0O0O0O}3 -80 011 40 0{5 0 0 0]67 ;240
1,700 3 000|5 DoOoOfj1 0O0O0|3 80 0}/3 O0O0O0OI[10 1 0 028 14 0 021 3 0 0| 521
3,300 ..!8 4005 80 0.3 0O0O0]2 40 0|2 40 0|7 <40 017 13 0 023 14 -BO| 2237
6,500 ..116 11 0 0(7 2 00|35 .90 0{3 0 0 0|3 400|686 1 0 0|6 &5 40116 168 2 O -4 232
10,000 .10 10 0 Oj19 8 50|10 1 0/6 1002 0 0!4 3 50({4 3 0O0|6 41 0| 2203
Low cloud .. 0 17 19 z 0 18 |
Medium cloud 12 12 46 14 2 2:2, 2: 8 i ;g
__ Highcloud .. 0 22 49 21 0 7 0 0 0! 28

Note.—The approximate height of the clouds is s follows : Low cloud, 6,500 ft.; Medium cloud, High
No information of the rate of motion of clouds is wlilable. 16,000 ft.; cloud 33,000 ft.
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TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

\
!
2%
-
L]

I = 3-13 knots 11 = 14-27 knots III = 28-40%nots IV = over 40 knots C = less than 3 knots
(4-15m.p.h.) (16-31 m.p.h.) (3247 m.p.h.) (over 47 m.p.h) . (lessthan 4 m.ph)

Muscat—cont.

Height . . . ] . . SW. w. NW. No.

above M.S.L. N NE. E SE S . C.| of

{feet) I INIIVII ININIVITI NIV ITHIIV|iTI IHNIIV|I ITIIIViTI ITIIIVIE IIOIIV obs.

Ly :

] Surface ..i4 0 0 O[15 0 0O0|5 00O0|3 0O0O0}3 00 O0OI3 0O0O0O]|I9 00 O0{2 0 O0 O0551{2ss

1,700 ,!8 0007 0007 90 010 40 O{4 O0 O O|4 40 018 6 4022 1 06 010|229
3,300 .o ‘40 0(5 40 0({4 40 0|3 00 O0|/3 0 O0 0|8 0O 028 7 40117 7 1 0| 5235
6,510 ..115 6 00(9 2 00|3 1 00(1 0O0O0O|-5000i8 O0O0TO|I1 3 90121 15 50! 2221

10,600 ..i20 10 0 O}16 9 1 0|6 6 0 0|3 00 O0O|2 0O O|2 O0O0O|6 50 OO 5 50| 3189

Low cloud .. 4 26 - 31 0 0 26 17 ol 38

Medium cloud 7 . 33 - 43 6 1 3 3 3 11110

Highcloud .. 0 13 78 5 0 0 0 3 0] 45

AUGUST .

Surface ..!'8 0 0 012 0 0 0|86 0 0 0{3 00 O0O}4 0 0 0|0 O0 O 0|3 0 O0O0]:9 0 0 065217
1,700 ..17 000{6 0009 0O0O0;16 0O0O0}j4 O0O0O0|2 0O0O0O(8 0 O0 0{18 -50 0 21]208
3,300 ..{iI0 .50 0|6 1 0 0|/6 0O0O0}|2 0O0O0|4 00011 50 022 0 O0 025 4 0 O] 9] 209
6,500 .2 40013 2006 1001 0001 000 0 0 0|7 2 0 0i24 14 0 0! 21 2086
10,600 ..124 9 0 0123 9 0 07 3004 5000 000O0j2 5001 -50 0|8 6 0 0| 3|19

“ Low cloud 19 25 2 8 T2 26 17 2| 20
Medium cloud 11 37 19 7 0 7 12 8 0] 9
Higheloud .. | - 1 15 76 8 0 0 0 0 0| 45

SEPTEMUER }

Surface ..{:9 0 0 0|5 0 0 0|2 0 0 O0{2 0 0 0|4 0 0 0[O0 0 0 0|4 0 0 0|2 00 079! 214
1,700 .10 50 0[2 0 0 0O/4 0 O Of(4 O 0 O|4 O0 O O|6 0 O O[33 1 50018 50 018|208
3,300 22 4 00i6 50 0/2 0O0O0}|2 0O0O0O|:5000|6 500013 1 001(30 800/ 8211
6,500 ..129 130018 8 007 100|2 00O0{1 0O0O|1 -50 0{1 00 O[11 4 0 0| 2208

10,000 .13 7 0020 27 2 09 7 202 00O0(4 00O0/0 O0O0O|1 00O0(3 2001/ 2]|200

Low cloud .. 8 1 2 5 13 10 15 3

Medium cloud 2 4 30 18 7 29 5 32 8 %

Hi_hcloud .. | 0 0 54 45. 0 0 0 0 0l 18

410 13ddn 27 us pasds puv uonsatp purty—A 9L

Note.—The approximate height of the clouds is as foliows :
- No information of the rate of motion of clouds is available.
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TABLE V—continued
Number of occasions per 100 on which particular winds may be expected

I = 3-13 knots II = 14-27 knots 111 = 28-40 knots 1V = over 40 knots C = less than 3 knots
(4-15 m.p.h.) (16-31 m.p.h.) {3247 mi.p.h.) (over 47 m.p.h.) (less than 4 m.p.h.)
. Muscat—cont. ' o
" Hicight ) SNE. TR " SE. i ] SW., W, NW., No.
aliove ALS.L. l N L NE , E l SE S l _‘i U B 4.._~§ C. | of
_(feet) T HINIV|YI [CHLIV|T IMINIViI ITNIIViI IMIIIV|{I IIIEIViY I I Ivi 1 §1 IIp Iv! | obs.
. OcTonER - : : . ' T
Surface ..|:4 0 0 O0})-4 0 004 00O0j1._00O0[2 0O0O0|2 00GO0OC|9 8002 O 082|243
1,700 ..|6.000(4 0003 00O0(4.000|:8000|7 0O0TOC(38 300724 -80 0! 9]240
3,300 14 40 0(8 40 0|8 0003 0O0O0{5 00O0|7 0O0O0/18 2 00i23 4 0 0' 71243
6,500 ../12 30022 4 0014 2009 8002 00O0|4 000O0|3 400010 1 0 0: 7241
10,000 ..{9 30019 1t 2014 1400{7 €0 0|3 000|2 80 02 40 0|9 80 0! 3,23
Low cloud .. 2 10 23 8 17 19 10 0, 42
Medium cloud 8 3 1 1 5 49 13 8 2' 33
High cloud . 0 0 0 0 5 ; 67 27 0 0! 28
NOVEMBER' ! . ’ ! . ! l }
Surface 10 0 00/0 000!:4000(2 000;6 000/0 000|9 00¢C,-4 00 088237
1,700 .. 10 000|{5 000;8 0006 0O0O0|:90020!4 00026 20031 00 0, 7 23§
3,300 -~ j13 80 0114 00012 40 0/6 00 O0/1 0070|4 00014 20:0{23 4 0 0; § 23
6,500 ..ji4 90011 400118 7 00/6 90 03 00 08 40 0% -40 0,15 5 0 0, 5228
10,000 .10 2 0 0}14 3 0 0({8 5 40]5 90 0|6 40 0!9 2 0 011l 6 4018 700!2!224
Lowcloud .. 18 8 2 10 13 22 25 ! o' 63
Medium cloud 0 0 0 0 1 67 22 8 01 17
Highcloud ..- 0 0 0 0 47 52 ' 1 | o | 107
DECEMBER . - . i l i "
Surfface ..|4 0 0040000 00O0|2 000{4 00O0|5 00 0!14 0006 00 068,233
1,700 ..{7 2 -40!5 0.0 0!/6 40 0|8 40 0|4 40 0:3 .90 0'l6 10 0 025 5 40, 723
3.400 .-qi1 90 018 0 0 0/8 90 0(5 00 0/3 4008 .40 0|9 5 4024 8 0 0] 7.229
6,500 |14 20017 -500/7 5003 100|4 0006 10012 8 5021 10 -50 21210
10,000 ..‘|7 5 :50|1 2 0 0/2 0 0/:5000/-52 -50{10 40 0:13 12 6 115 15 2 1, 2 18
lowcloud .. ! 6 2 6 3 18 40 19 K
Medium cloud | G 0 0 3 0 16 51 25 ! 3!“:3
; __ High cloud 0 0 0 0 28 | 58 15 .ol

Aduthorities —Bibliography Nos. 27, 39.

Nvte.-—The approximate height of the clouds is as follows : Low cloud, 6,500 ft.; Medium cloud, 16,000 ft. ; High cloud, 33,000 1.
- No information of the rate of motion of clouds is available. Co
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TABLE VI—VISIBILITY AT COASTAL STATIONS
Percentage frequency of different degrees of visibility

F

| BASRA (SHAIBAH) “ BUsHIRE BauREIN
"7 Morning 0500 (2-3) " 0900 (2-3) ‘. 0730 (z-33) 0730 2-3) -
Limits of visibility over over over over
Nautical miles 0-f $2 2-5 5-10 10 | 0~} 32 25 5-10 10 | 0-} §-2 2-55-10 10 | 0-} §-2 2-5 5-10 10
{anuary 3 1 4 38 54 2 1 6 16 75 0 3 5 10 82 | 2 5 43 44 6
“ebruary 2 3 5 44 46 5 5 8 12 70 4 6 4 9 71 3 13 45 38 .7
March 7 2 5 42 50 1 2 5 12 80 0 1 3 7 8 6 9 57 31 2
April .. 4 1 5 37 57 7 2 8 15 74 1 6 1 2 90 7 5 51 39 4
May .. 1 2 4 18 75 1 3 4 12 8 0 2 6 2 95 1 7 50 36 6
June .. 2 3 3 29 63 4 5 7 22 62 3 6 5 6 8 5 15 58 21 1
July .. 2 3 10 22 63 5 5 8 19 63 6 8 6 4 76| 13 19 39 23 &
August 4 1 5 27 67 ‘4 4 6 14 76 6 3 4 1 9l 8 8 50 25 9
September 2 7 1 15 8l 1 7 3 8 87 0 0 3 3 04 7 5 39 35 20
October 1 1 4 29 69 4 -4 2 9 8,1 .6 3> .6 3 93 2 4 42 37 15
November 3 1 2 31 63 4 1 0 7 92 0 0 1 5 94 3 3 47 31 16
December 4 1 2 29 & 3 1 7 17 72 7 7 3 3 93 |2 4 47 24 23
Year .. . 2 2 4 30 62 2 2 5 14. 77 1 3 3 5 88 4 8 47 32 9
Afternoon 1600 (Z-3) 1530 (2-34)* 1530 (Z-34)*
January 7 2 3 14 8 0 6 2 6 91| 6 1 4 73 21
February 2 4 9 14 71 1 6 6 6 81 0 6 13 78 5
March 6 5 7 8 4 6 6 3 6 80 6 2 13 75 9
April .. 2 5 9 12 72 7 2 4 -7 93 7 4 13 78 4
May .. 7 5 7 13 74 ‘ 2 6 2 3 @2 6 3 21 67 8
June .. . 12 10 15 16 47 Data not available 2 3 6 2 8 71 0 46 2
July .. 13 10 11 17 49 4 7 6 4 79 5 10 24 44 17
August 5 10 10 15 60 0 3 6 4 8 | -6 & 15 44 34
September 3 5 6 8 78 0 701 4 94 0 k 9 57 .31
 October 1 4 4 9 82 0 6 -6 6 93 0 6 7 33 39
November ¢ 2 1 8 8 0O 7 -7 3 98 0 0 7 63 @
December 0 2 5 8 8 0 7 3 2 94 0 0 5 62 i3
Year .. 4.5 7 12 72 ‘9 2 3 4 90 7 4 462 1y

Authorities—Bibliography Nos. 42 (Busra), 39" (Bushire and Bahrein).
Periods.—Basra, Mar. 1928--Feb. 1937 (omitting Mar.~Nov, 1932). Bahrein and Bushire, 1933-7.

83

* 1730 (Z 3}) before July 1934,

L

-

suonIs oSl o Kupqist4—JA

el €




TABLE VI—continued
Percentage frequency of different degrees of visibility.

ve1 ¢

SHARJAH " HENJAM Jask ~ Muscatt
Morning 0800 (24) ~ 0800 (2-4) 0800 (Z—4) 0800 (Z—4)
Limits of visibility over B over over over
Naautical miles 04 #2 25510 10 | 0} 2 2-5 510 10 | 0§ 2 2-5 5-10 10 | 04 2 25 5-10 10
I:anua.ry' . 0.1 7 14 78 1 2 6 9 82 6 1 1 9 8 | 6 2 6 43 48
ebruaty .. 6 2 20 10 62 2 4 1 25 68 2 2 4 16 78 7 7 3 33 63
March . 3 1 13 15 68 0 2 4 42 52| -6 1 8 15 75 0o 0 6 33 el
ﬁpﬂl.. . .1 3 2 13 30 52 0 4 4 42 50 2 7 7 14 70 0 1 3 4 55
ay .. . 1 1 10 40 48 1 6 9 6 15 0 2 11 21 66 0 0 0 4 59
June .. . . 3 3 18 47 0 23 17 8 5 2 3 20 42 33 0 1 S5 37 §
July .. 5 15 19 42 19 e 2 33 41 O 0 6 3 47 1 0 7 12 51 3
August 0 6 19 43 32 0 11 35 54 O 0 0 39 44 17 0 3 10 53 34
September 1 2 15 37 4 | 0 1 9 58 32 0 -7 1 27 6l 0 0 1 37 62
October .| 5 -6 7 19 68 1 0 1 24 74 3 0 3 8 8 o o 0 n 8
November .. .. 7 0 3 14 8 o 1 1 7 9 70 7 1 98 0 0 0 21 79
December 1 6 2 12 84 1- 1 3 1 8 o o0 7 -7 99 0 o 6 2 73
Year .. .. ..| 2 3 12 27 56 1 6 10 37 46 1 2 12 2Q0 65 ‘1 1 4 36 59
Afternoon 1600 (Z—4)* . 1600 (Z4)* 1600 (Z-4)* _ 1600 (Z—4)*
January .. 1 1 5 9 84 0. 2 4 18 78 6 6 1 11 8 6 3 4 43 49
February . 2 4 15 16 63 4 3 4 21 68 7 4 6 18 71 2 7 -7 40 58
March-~ .. 0 0 14 11 75 0 3 4 31 62 0 1 10 29 60 0 7 4 38 59
April .. .. 2 3 16 35 44 1 7 7 36 49 0 6 10 29 55 0 1 3 42 54
May .. .. 0 2 17 42 39 0 6 13 53 28 0 6 17 22 60 0 0 0 41 89
June .. 3 5 22 54 16 1 13 2 54 12 2 7 22 48 21 0 0 7 38 55
July .. 6 17 18 49 10 8 186 18 §7 1 6 7 40 46 6 0 6 12 54 28
August 1 7 23 47 22 1 14 18 64 3 0 1 37 43 19 0 3 6 5 4
September 0 1 17 43 39 0 1 6 39 54 0 3 11 27 59 0 0 3 3 él
October - 0 6 6 2 64 0 -0 0 21 79 0 1 5 14 80 6 0 0 13 87
November 0 1 3 16 8 0 1 3 -1 95 0 1 5 7 87 0 o0 721 78
December .. 0 o 3 16 8 0 0 0 14 '8 0 1 2 9 88 0 6 2 24 73
Year .. .. ..| 1 3 13 31 82 1 6 8 34 51 3 3 14 25 58 ‘1 1 4 37 S8
Authority—Bibliography No. 39. Periods.—Sharjah, Jask, Muscat, 1933-7 ; Henjam, 1933-5. )
* 1800 (Z-4) before July 1934. t From Jan. 1933 to July 1935 the obscrvations were made at Baitul Falaj.
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TABLE VII—MONTHLY FREQUENCY OF DIFFERENT AMOUNTS OF CLOUD

Number of days per 100 on which particular cloud amounts may be expected

The figures refer to tenths of sky covered by cloud. 0 = clear sky. Tr,== less than 1/20. 10 = overcast

Morning
] BASRA (SHAIBAH) BusHIRE BANREIN
Time of obs. 0500 (2-3) 0900 (2-3) 0730 (Z-3}) 0730 (Z-3§) .
Cloud amount 0 13 46 79 10| 0 1-3 48 7-9 0 Tr-3 46 7-9 0 Tr-346 7-9 10°
anuary ' 87 23 10 18 12 26 25 8 25 4 16 11 22 6 27 26 13 22 12
ebruary 50 16 10 14 10 a4 25 7 22 12 57 11 6 18 8 46 10 11 18 15
March 49 19 9 15 8 37 25 11 21 6 62 6 9 15 8 47 17 9 19 8
April .. 40 28 9 18 7 41 24 95 20 6 67 9 98 10 § 40 18 9 16 17
May .. 35 32 11 16 6 42 29 10 15 4 70 14 6 6 4 52 17 10 10 @6
June .. 8 9 1 6 8] 93 8§ 1 3 - 29 ‘7 0 0 O 9 3 7 1 0
July .. 68 27 2 2 1 8 11 2 8 1 96 -6 3 0 o072 12 6 8 2
August . 69 22 4 4 8 79- 15 4 2 0 84 8 4 3 ‘6| 63 23 6 7 1
September. .. 84 10 3 2 1 8 12 8 6 - 94 1 1 3 71 8 11 2 1 0
October . 68 21 ‘5 6 . 61 24 4 1 0 8 6 2 2 61 70 13 8 9 0
November ~ .. 46 24 10 16 4 28 32 11 25 4 | 56 15 9 12 8 33 21 11 29 6
December 43 22 8 17 10 25 28 12 26 1 |44 15 14 18 9 17 29 13 28 18
Afternoon - : . _ _

Time of obs. . 1600 (2-3) 1530 (Z-3%)* 1530 (Z-34)*
anuary 32 10 30 11 R §1 11 10 23 § | 31 22 12 23 12
ebruary 32 12 23 10 §2 11 _1 18 8 48 15 8 18 11

March 27 10 24 9 62 9 6 18 § 47 18 10 16 11
April .. 22 11 25 8 72 § 9 6 8 42 9 7 22 2
May . . 30 8 23 4 72 9 6 10 3 63 10 10 1 8
June .. . 6 ‘8 6 4 100 0 o0 0 O 94 3 7 2 O
] . Data not available
July .. 10 ‘3 3 9 97 2 6 6 0 74 18 7 3 0
August 15 2 2 5 9% 4 1 0o 0 80 11 5§ 3 1
September 17 1 3 3 100 0 0 0 O 8. 13 0 o0 0
October 24 7 13 -3 8 4 4 3 6| 73 14 5§ 8 ©
November -3 15 26 6 56 15 7 17 5§ 35 18 15 25 9
December 35 13 29 8 45 18 9 14 20 26 14 28 12

Authorities—B

ibliography Nos. 42 (Basra), 39 (Bushire and Bahrein).

Peyiods.—Basra, 192940 ; Bahrein and Bushire, 1933-7.
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\TABLE VII--continued

, Number of days per 100 on which particular cloud amounts may be expected °
! The figures refer to tenths of sky covered by cloud, 0= clear sky. Tr.= less than IIZQ. 10 = overcast
Momin‘ . + L :4 | ! g0 b ' . .
, SHARJAR ' Hemjam ! Tt Jask ! Muscatt
Time of obs. - 0800 (2-4) = | . 0800 (2-4) . 0800 (2-4) .. 0800 (Z4) .
Cloud amount 0 Tr346 79 10 | 0 Tr3 46 79 10 | 0 Tr346 7-9 10 | 0 Tr-3 46 7-9 10
anuary . .o 30 27 15 18 10 | 13 52 18 14 .5 20 38: 17 22, 3 3 :30 11 17 12
ebruary .. ..} 32 25 13- 12 18 22 47 7. 10 14 40 - 25 14 13 . 8 | 41 . 24 6 16 13
March N 47 21 8 10 14 22, 46 .14 12 . 6.| 49 25.. 13 9. 4 |51 21 14 10 4
April .. .. 52 26 6 7 9 21y 40 « 91. 15 15| 51.. 26. 9 1. 3 }.51 ,20 .7 11 .2
May .. et .o} 76 13 5 4 3 55. 37 :.4: 3 unli|:71.14. 6 81 6{.74 - 14 5 4 3
June .. . .. 1 81 9 4 4 2 61 20 8 9 5 73 1§ 6 6 0 70 14 4 7 §
July .. .. ..| 5 2 10 8 3|45 .31 ‘10 13 1| 3 24 12 2 6|5 18 10 11 ‘7
August .. .. 56 26 8 8 2 36 42 13 9 0 27 2 24 15 8 59 8 11 13 9
September ..| 68 26 5 3 1 |39 4§ 7 9 0 51 23 11 12 3 | .80 10 4 L] 7
October ..|] 56 32 5 5 2 2 63 5 2 1 70 25 2 2 -6 82; 9 8 6 0
November .. .e 3 3 12 1 5 17 83 13 13 4 46 31 14 .87 1 54 24 12 6 4
December .. 10 44 21 16 9 6 53 122 17 12 26 41 11 15 7 48 22 8 14 8
Afternoon v : \
Time of obs. . 1600 (Z4)* 1600 (2-4)° 1600 (Z—4)* 1600 (Z—4)*
%anuary .. ..| 38 38 11 15 12 |2 4 12 12 10 | 23 35 15 19 8 |33 31 8 2 8
ebruary .. . 39 30 6 12 13 31 35 1 7 18 36 34 11 13 6 51 19 6 13 11
March .. ..| 49 15 11 18 7 33 38 15 S 9 48 24 14 10 4 47 20 11 12 10
April .. s ..]-48 18 11 1§ 8 24 28 11 24 13 1 42 24 11 2 3 43 21 11 18 7
May .. o ..| 69 18 5 4 4 48 40 1 7 4 65 20 8 5§ 2 67 17 8 8 2
June .. .. .. 86 9 3 2 0 73 19 4 3 1 77 12 7 3 7| 61 2§ 9 4 1
Juy .. .. ..| 62 27 4 6 1|5 30 10 4 0|5 2 8 5 -7/6 18 8 -8 5
August oo .. | 48 43 6 3 0 32 52 12 4 0 39 4 13 3 1 75 12 5 § 3
September ..| 83 43 3 1 0.] 81 48 1 0 0 66 33 1 0 0 83 6 4 7 O
October . . 47 45 3 4 1:6;] 37 58 2 3 0 57 36 6 ‘6 0 83 13 3 ‘6 0
November .. . 29 36 15 15 ] 14 55 13 12 6 36 38 13 12 1 | 47 27 5 8§ 13
December .. . 10 49 19 13 9 9 56 10 14 11 30 42 9 14 5 51 22 8 11 8

Authority —Bibliography No. 39
* 1800 (Z-4) befare July, 1934. oo

Periods.—Sharjah, Jask, Muscat, 1933-7 ; Henjam, 1933-§5,
4 From Jan., 1933 to July, 1935 the observations were made at Baitul Falaj.
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TasLE VIII-—MONTHLY FREQUENCY OF DIFFERENT STATES OF THE SEA

Number of occasions per 100 on which particular states of the sea may be expected. :
I = Calm, smooth or slight. II = Moderate. III = Rough. IV = Very rough or high. V = Very high or precipitous. VI = Confused.
Morning.

BUSHIRE ! BAHREIN . Henjam Jask i Mdsﬁnt
Time of obs. 0730 (2-3}) 0730 (2-3}) 0800 (Z4) 0800 (2-4) 0800 (Z-4)
“State of Sea | I IIIIIIV V VI I IV VVI I LIV V VI I IV VVI 1 NIV VVI
anuary .. .80 6 9 4 60 76 1112 70 O 801010 0 0 0 | 81 6 660 7916 4 60 0
‘ebruary .. 85 6 6 2 70 751310 2 0 O 93 5 2 0 0 0O .83 86 3 00 8411 5 0 0 o
March .. 88 2 7 2 60 78 13 300 95 2 21 00 8 9 2 60 O 92 5 3 0 0 O
April .. . 86 7 3 3 10 7910 8 3 0 0 93 5§ 2 0 0 0 8 6 41 0 0 9 9 70 0 O
My .. ..|8 77300 |8 65100 (9 40000 |9 30000 | 9 4 -700 0
June .. ., 71 9168 3 70 7318 4 5 0 O 9 1 0 0 00 8610 4 0 0 O 93 6 ‘70 0 0O
July .. .e 91 3 6 0 0 0 93 61 0 0 O 93 5 2 0 0 O 7716 7 0 0 0 9 9 1 0 0 O
August .. | 94 2 3 660 | 91 6 3 0 0 0 812 2 0 0 0 | 8114 5000 | 97 300 0 0
Scptember .. 92 3 4 70 0 92 6 2 0 0 O 98 2 0 0 0 O 95 3 2 0 0 0 ;100 0 0 0 0 O
October .. 98 6 :6:60 0 93 4 3 0 0 O 9 01 0 0 O 9 4 0 0 0 0 : 99 60 0 O O
November .. 86 3 70 70 94 4 2 0 0 O 93 5§ 2 0 0 0. 98 2 0 0 0 0 [ 97 2 70 0 O
December .. | 661120 3 0 0 | 7818 3 70 0 | 9 4 0 0 0 0 | 9 3 1 0 0 0 | 954 -6-60 0
Afternoon. »
Time of obs. | 1530 (2-3)* _ | 1530 (Z—op* [ 1600 (z4)* | 1600 (Z4)* | 1600 (24)
anuary .. 591322 510 691812 1 0 O 8214 4 0 0 O 7414 8 4 0 O 7915 8 0 0 O
ebroaty .. | 641118 4 2 -7 | 592314 4 0 O | 810 6 1 0 0 | 622011 7 0 0 | 8215 3 0 0 0
March .. 651214 9 0 O 6624 6 4 0 O 8 7 71 00 7019 8 3 0 O 8910 1 0 0 0
Aprl.. ..| 531226 7 2 0 | 661715 2 0 0 | 7813 9 0 0 0 | 7614 7 3 0 0 | 90 o -7 .70 0
May .. .. 571420 5 4 0 7419 6 60 O 7616 8 0 0 O 84 8 8 0 0 0 95 4 70 0 O
June .. . 521325 9 1 0 602411 5§ 0 O 8811 1 0.0 0 7519 4 2 0 0 93 4 0 0 3 O
July .. L1-751212 1 0 O 7218 9 70 0 8515 0 0 0 O 7616 8 ¢ 0 O 810 2 0 0 0
August .. 74 9151 60 7417 8 70 0 93 5 2 0 00 8114 5 0.0 O 96 3 1 0 0 0
September .. 582417 1 0 O 8313 31 0 0 949 6 0 0 0 O 8 7 3 70 0 98 1 70 0 0
October ..| 731015 1 60 | 8212 6 0 0 0 | 9 4 0 0 0 O | 813 3 2 0 0 | 99 660 0 0
November .. 701510 5 0 O 8315 2 0 0 O 9% 3 1 0 0 0 86 9 4 70 0 98 3 70 0 O
December .. 661120 3 0 O 7419 6 1 0 0 91 9 0 0 0 O 7913 8 0 0 0 94 § 60 0 O

]

Authority.—Bibliography No. 39. - Periods.—Dushire, Bahrein, Jask, M_uscat.v1933—7 ; Henjam, 1933-5.
* Observations 2 hours earlier before July 1934.  { From Jan. 1933 to July 1935, the observations were made at Baitul Falaj.
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